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1 . — From the statistics of expenditure given in appendix A, at 
the end of this Report, it appears that the outlay connected with the 
irrigation and drainage of Egypt during last year was as follows : 

L. E. 

New^ Works : Ordinary Budget 29,798 

)) Million Grant 342,479 

)) Special (Nubarieh Canal) 23,453 

Repairs and Maintenance : Ordinary Budget 105,804 

» )) » Corvee Relief Budget. . . 233,561 

Works from Corvee Ranson 4,046 

Payment to Behera Irrigation Society 53,851 

Tools and plant : Ordinary 820 

)) » Million Grant 6,544 

Total... L.E. 800,356 

But this large sum does not represent all that Egypt spent in these 
agricultural works during 1 887 . The table at para : 6 shews that 
the unpaid Corvee employed in clearing canals and drains was 
equivalent to a force of 87,120 men for 100 days, and assuming 
their labour worth only 2 piastres a day each, this represents a sum 
of L.E. 174,240. 

Nor does this Corvee include the army of watchmen on guard 
during the 2 V^ months of High Nile . 

To control this expenditure and direct all these works^ an esta- 
blishment was employed costing : 

Ordinary Budget L.E. 44,054 

Million Grant » 16,758 
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To this sum perhaps 75 7o of the cost of the Central Administra- 
tion at the Ministry, or L.E. 25,590 might be added (whole cost of 
the Ministry, L.E. 34,121). This makes a total of L.E. 86,402, 
or 10 .8 per cent of the money expenditure above. 

I shall endeavour in this Report to render an account of how this 
large sum was spent, and what has been the gain to Egypt. 

2. — During the first six months of the year the Nile was 
favourable, and the supply of water satisfactory. The distinct rise 
at Assouan did not begin until the 16"' June, when the gauge stood 
at 2 pics 5 kirats, exactly the same gauge as on the same date in 
1886. But here the similarity ceased. By the 16*^ July, the gauge 
was 7 pics 9 kirats, or a rise of 2 . 79 metres. On the 16**' July 1886, 
there had only been a rise of 1 .48 metres above the lowest. The 
river stood as high on the 1 0**" August, as the highest point attained 
in 1886 (on the 22°"* September), and for the 47 days following, it 
exceeded this height. It attained its highest on P* September, 17 pics 
21 kirats. As a separate report has been made of the Nile flood, it 
need not be described here. It is enough to say that as far as imper- 
fect records shew, only twice within the last 62 years had such a 
flood as this passed Cairo, viz : in the years 1874 and 1878. 

The highest gauge at the Barrage was 18-39 metres above sea 
level. It does not appear that the gauge ever attained 18 metres 
before without disastrous breaches in the embankments. In 1887, 
we were fortunate enough to have none, and the great flood passed 
out to the sea without seriously injuring Egypt. 

3. — Owing to the operations on the Rosetta Branch Barrage, 
more water than usual w^as sent down theDamietta Branch. The 
temporary dams across the river, however, were erected and 
removed as in 1886. The dam below the heads of the BahrMoes 
and Sahel canals w^as begun on the 15^^ April, and not entirely 
finished until the 5"' May. 5,024 cubic metres of stone were employed 
on it, and it cost, to erect and remove, L.E. 1,344, holding up 
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•44 metres of water. In 1886, only 3,707 cubic metres of stone 
were employed, and it held up 1 .05 metres. The dam below the 
head of the Mansourieh and Om Salama canals was begun on the 
22°"* April and finished on 1 *^ May, holding up the water surface to 
a level of 5.95 metres above the sea, or 62 metres higher than it 
would have otherwise stood : a difference, as Major Ross points 
out, equivalent to an increase of supply of 620,000 cubic metres per 
diem, or 50 per cent in the Mansourieh canal. In this dam 6,123 
cubic metres of stones and bricks were used, and its erection and 
removal cost L . E • 2,433. In 1886, 6,387 cubic metres of material 
were used at a cost of L . E . 3,945 . 

The dam below Damietta to keep the salt water from coming up 
to the town, was repaired for a length of 400 metres, but most of 
the work done in 1886 was found uninjured. 12,617 cubic metres of 
earthwork w^as done at a cost of L.E. 1,009. It was begun on the 
18'*^ May and finished on the 19'** June. 

4. — The usual dam was placed across the Rosetta Branch 
downstream of Khatatbeh to hold up the water surface sufficient for 
the pumps to work . It was begun on the 3''** and finished on the 
26'** March, and cost L.E. 2,329. In 1887, it cost L.E. 2,609. It 
held up the water surface on an average, from April to July, 85 cen- 
timetres. There is now such a stone bed across the river here, that 
the cost in future should be very much less. 

The great dam at Mehallet-el-Emir to keep out the salt water 
was begun on T' February and closed on 17"' April, the construc- 
tion being similar to that of 1886. A heavy storm on 9"' April 
greatly interfered with the work and forced salt water far up the 
river. The outlay was L . E . 10,649. This is a disappointment, for 
I had hoped to have made a large economy on the cost of 1886 
which was L.E. 1 1,022. It held up on an average 50 centimetres. 
This dam must be a yearly expense until we can finally dispense 
with the Atfeh pumps . That cannot be until we have really put the 
Rayah Beherah into good order, and until the Barrage holds up to 
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its fiill height of 4 metres . Perhaps we may have attained this i 
1891. 

5. — The cotton crop for the last four years has been a 
follows : 

1884 — 3,591,500 kantars or 156,150 tons 

1885 — 3,039,454 » » 132,150 » 

1886 --- 3,116,350 » » 135,500 » 

1887 — 2,850,000 » )) 123,913 » 

The falling off is due, I believe, to the mischief done by th 
cotton worm, and to the cold fogs of autumn. It would have bee 
greater had it not been for the increase of cotton cultivation i 
Beni-Souef and the Fayoum . 

6. — The accompanying table shews the numbers employed o 
the Corvee^ and the sums spent in Corvee Relief in each Provinc 
compared with the figures of 1886, also the members employed i 
the last year of the old regime 1 883 . It is so far satisfactory thai 
although the relief expenditure in 1887 was 12 Yo less than i 
1886, still the numbers employed in the Corvee were 8 ^f^ per cer 
fewer, instead of being, as might have been expected, rather more 
But too much stress must not be laid on such figures. No tw 
seasons are exactly the same, and the requirements of one greatl 
exceed those of another. When the time comes to write the recor 
of 1888, it will be seen how much additional labour had to b 
called out to repair the damage done by the floods of last year . 
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PROVINCES 



Kalioubieh. 



Sharkieh. 



Dakahlieh. 



Menufieh 
Gharbieh 



Behera 



Ghiseh. 



Fayum . . . . 
Beni-Souef. 



Minieh. 



Assiout 



Girgeh. 
Keneh. 



Esneh 



Total. 



N* OP MEN BMPLOTBD 

CALCULATED POR A PBBIOD 

OP 100 DATS 



1886 



1,363 

6,924 

9,394 

13,398 

7,025 

6,387 

995 

1,157 

4,010 

5,851 

9,930 

8,223 

14,650 

5,786 



95,093 



1887 



1,666 

5,338 

10,358 

4,967 

5,181 

5,573 

3,288 

3,010 

3,090 

5,841 

8,839 

10,821 

13,418 

5,730 



87,120 



Gbajtt in aid 

OP CORYlftB RbLIBP 



1886 



L ■ £!• 



25,656 
24,161 
27,679 



44,873 



48,936 
12,704 
2,606 
8,617 
10,711 
17,608 
18,512 



23,003 



265,066 



1887 



L.E. 

24,319 

15,969 

21,188 

15,610 

24,500 

24,481 

33,744 

6,738 

7,862 

9,289 

16,076 

15,625 

11,335 

6,628 



233,561 



N* OF Hta 

IHPLOTID 

III 4883 

CILCDLATID 

POR too DATS 



7,621 

18,238 

20,605 

26,887 

25,093 

8,172 

5,929 

6,255 

8,217 

11,898 

25,668 

15,366 

18,429 

4,172 



202,650 



Mr Garstin very truly remarks regarding the diminution of 
Corvee labour : 



The Dakahlieh and Kalioubieh Provinces have made much less progress 
than Sharkieh in this way, and this is owing chiefly to the inefficiency of our 
staff in these two Provinces, they being more or less of the ancient Egyptian 
type. In Sharkieh, on the contrary, we have a most intelligent man in charge, 
Ahmed effendi Said, who does his best to carry out our views. 

2 
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As stated in my last year's Report, I have little doubt that it is 
a good deal for want of intelligent supervision that the Corvee 
maintains its immense numbers in the southern Provinces. If we 
compare the Corvee in the seven Provinces of Lower Egypt with 
what it was in 1883, we see that with an outlay this year of 
L.E. 126,067, with the partial use of Barrage, and with the 
many improvements made within the canals since that date, the 
number employed on the Corvee has been reduced from 106,616 
to 27,512 men. Indeed the numbers employed iu Menoufieh in 
1883 were nearly as many as the whole Corvee of Lower Egypt 
in 1887. 

7 . — In my Report for last year I alluded to the unsatisfactory 
outcome of Messrs Fox and Anderson's dredging contract in the 
three Eastern Provinces. I am glad to report a great improvement 
in 1887. After various experiments, the contractors have now got 
a very satisfactory form of dredger, the sand pump pattern of 
which eight were employed. Mr Garstin says of it : 

* The sand pump is undoubtedly the dredger for our big Sejl canals whose 
beds are either fresh mud or sand deposit. It will not touch either mud or sand 
that has been deposited for several years and become hard. This only the 
bucket dredger or the Priestman can be used for. For the purpose of removing 
the annual deposit in our canals, however, I think it is the best form of dredger 
that can be found. It ought to do from 500 to 600 metres cube per diem when 
properly supervised, and where the lift is not too great. For of course the 
greater the angle of the shoot, the greater the power required to force the stuflF 
up through it. 

8. — The dredging done by the Beherah Irrigation Society was 
not much more satisfactory than it had been in 1 886 . That is to 
say, they succeeded perfectly well on the Mahmoudieh canal where 
there were no difficulties . From the Rayah Behera was removed 
522, 111 cubic metres of silt with six dredgers, a large quantity but 
still much less than they should have done, (one powerful dredger 
N° 20 doing only 354 cubic metres per diem instead of 800 cubic 
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metres as might have been expected) . In the smaller canals where 
most of all we hoped to have good dredging done, no serious 
attempt even was made. The dredging in the Eastern Provinces 
has been then decidedly more satisfactory than in Behera. 

9. — In my Report for 1886 I alluded to the new system of 
paying some of the Corvee for clearing the deep Sefi canals which 
we had hoped to do by dredging. In 1887, this system was followed 
again, but on two canals only which might have dredged, the 
Sharkawia and Bassussia . 

There were employed on the former 5,929 men for 11 days, on 
the latter 4,227 men for 20 days. The total quantity of work done 
was 160,961 cubic metres or 1 .08 cubic metres, per man per day. 
The outlay was L.E. 3,220, or 2 piastres per cubic metre, with a 
small extra rate for each village sheikh. 

A paid Corvee was also employed by Mr Garstin on the Kurta- 
mia^ Filfila and Kumbatin canals, the head sluices of which were 
too small to admit the dredgers. From these, 87,004 cubic metres 
were dredged at a cost of L.E. 1,740. But I trust we shall have 
no further recourse to the paid Corvee. The heads of the Kumbatin 
and Filfila canals have been adapted to let dredgers pass, and in the 
present year 1888 they are being dredged. The Kurtamia is not a 
canal that can be dredged, but it can be cleared in December by 
hand labour. 

10. — The class of earthwork contractors is decidedly impro- 
ving as might be expected. Mr Garstin, I am glad to say, has been 
more successful than last year with his sheikh contractors. His 
remarks on the subject are to the point : 

During 1887, I again tried the plan to which I alluded in my Report for 
1886, of getting the village sheikhs to take up the work of clearing their own 
village canals, making them petty contractors in fact. 

I only tried this in the Sharkieh Province, where I had failed the previous 
year. A beginning was made as fifteen sheikhs came forward and cleared 
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twenty seven canals, the cubes of which amounted to 41,784 metres cube. This 
is not a very large amount, but it is a beginning, and when one takes into 
account their suspicious and timid natures, and their reluctance to bind 
themselves to anything in the shape of a contract, I do not think it was 
a bad start. 

The plan on which I worked was this : 

Of course, I know the cubes to be cleared in each canal, I put what I consi- 
dered a fair rate down for each, which rate varied from 1 Vs P. T. to 2 P. T. 
per metre cube. I did not tell the sheikhs what rate I was giving them, but 
merely told them the total lump sum, which sum I agreed to give them as soon 
as they had cleared the canals to the satisfaction of the Government Engineers 
in charge. 

They asked for advances at first, but this I refused, and eventually they 
worked without them. The work was very fairly well done, quite as well as 
that done by the small European contractor, and one great advantage of this 
plan is that as each sheikh is only allowed to clear his own village canals, if he 
does not clear them well, his water supply suffers, but he can only blame 
himsel ; I an convinced that this system in the future will be the best method 
of relieving the Gorv6e, especially as the people are now to be allowed to redeem 
themselves by payment. The money for the work done will then go back into 
the hands of the people who have really paid for this work by redeeming 
themselves. 

The great danger is, of course, lest the sheikh gets all the money and does 
not pay his labourers, making in fact another form of Corv6e. To obviate this, 
I would always keep a certain number of the canals in each district back from 
the sheikhs and give themselves to European contractors. These last must pay 
their labourers, and the fellah is becoming quite sharp enough to know that if 
he goes and works on a certain work that he will be paid for his work. I think 
then that with paid labour going on close at hand, they will not work for the 
sheikhs unless they pay them something. Any how the experiment is a very 
interesting one, and I hope this year to develop it largely. 

I may mention that the people of Kalioubia Province have come forward 
and offered to clear the whole of their canals themselves if I will pay them 
for their work. 



Mr Willcocks writes on this subject as follows : 

I did nod try sheikh contractors for the smaller canals. I tried one sheikh 
on a canal irrigating 3 villages, and had complaints against the clearance 
through the year, from the other villages, who said they were sacrificed. The 
sheikh of Sibibai cleared his village canal as usual. I am trying to get sheikh 
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contractors on Mr Garstin's principal, but have not been very successful up to 
the present. On recommending these works to a couple of sheikhs, whom I 
know, and who are generally respected, they replied that sheikhs who had 
taken works had been considered dishonest by the fellaheen when they had 
worked straight, and that they did not care to lose caste. I have given one 
contract to the fellaheen of a village, who complained that their sheikh liked 
keeping the Nile canal badly cleared, and then selling water at a high price 
firom his engine in August. They now have the contract at a lump sum 
1 P,T. per cubic metre. 

Captain Brown reports that in Minieh and Assiout what prevented 
omdehs and sheikhs from coming forward to take up contracts, was 
the system insisted on of submitting every contract to public tender. 
They are shy of coming forward. Mr Garstin's system quite meets 
cases like this, and I believe the system will have a large develop- 
ment ere long, and will be found to work well. 

11. — The authors of the decree granting L.E. 250,000 an- 
nually for the partial abolition of the Corvee have tied it down 
with restrictions which greatly detract from its value. It often 
happens that the introduction of a set of regulating sluices enables 
such a control to be exercised over the water in a canal that silt is 
no longer deposited and the Corvee no longer necessary to remove 
it. We have built works of this kind, of which the cost has not ex- 
ceeded one yearns silt clearance. But as masonry works could not 
be done by the Corvee, we dare not devote any of theL. E. 250,000 
to such works, and instead of spending perhaps L.E. 500 once for 
all, we are obliged to continue spending as much year after year 
in removing silt. A similar case frequently occurs in Upper Egypt. 
The long basin embankments are yearly washed away by the lap of 
the waves and require remaking. Were we allowed to spend any 
of the L.L. 250,000 in facing such banks with stone, the annual 
outlay on repairs would be saved. But this we cannot do, and so 
the yearly need of spending money. 

The Corvee Relief decree, in short, is on a par with most of the 
others which internationalism has devised for the welfare of Egypt. 
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12. — Exlraordinary grant of one million. — The year 
1887 was one of very marked progress in the execution of 
extraordinary irrigation works. Of the million pounds granted, 
L.E. 114,495 had been spent up to the P' January 1887, and 
L.E. 343,296 was the expenditure for this year. The great work 
of the year was the strengthening of the Barrage. The season's 
compaign began on the 2°^ December 1886. The work went on 
steadily by day until the 28*^ March, and from that date to the 
P* July without intermission by day and night. On the afternoon 
of the P* July the last piece of machinery was removed from the 
bed of the river. Before daylight next morning, the rising flood 
had covered all that had been done. The work was one of great 
difficulty and anxiety, and reflects the highest credit on Lieutenant 
Colonel Western and Mr Reid who directed it. New difficulties 
presented themselves day after day requiring new expedients to 
meet them, and the ready invention of the engineers was being 
perpetually put to the test. 

Appendix B contains Mr Reid's report of the work, to which I 
can add nothing, except my tribute of praise to him and to Lieute- 
nant Colonel Western. 

13. — The Rayah Tewfiki or great Trunk canal, starting from 
the east end of the Barrage was begun early in 1887, and the 
earthwork from the Barrage to the junction of the Bahr Moes, a 
distance of 37 kilometres (5,985,000 cubic metres), made good 
progress. It should be finished by August 1888, but the masonry 
works are not so advanced , so it cannot be opened before 
1889. 

The foundations of the head lock and sluices have given trouble, 
and it has been thought better to change the original design 
and to found upon masonry wells or cylinders. Much progress 
was not made during the year in this work. When completed, 
it will consist of six spans each 5 metres wide, with a lock 50 
metres long, with a clear width of 8.5 metres. 
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The six spans will be in every way similar to those of the 
adjacent Barrage, so that the gates, lifting gear, etc. will all be 
interchangeable. 

14. — Two irrigation syphons have been built under the Rayah 
Tewfiki to supply irrigation from the Bassussiah canal on the 
East to the strip of country between the new canal and the Nile 
on the West. 

The first ot these syphons in kilometre 1 is intended for the 
irrigation of 3,583 feddans (170,000 cubic metres per diem), and 
consists of an iron pipe 4 ft. 5 V^ inches in diameter. 

The second in kilometre 13 is to irrigate 14,305 feddans, and 
consists of two pipes similar to the first. 

15. — The disturbance occasioned by the new Tewfiki canal 
cutting through the existing system of irrigation necessitated two 
new regulating bridges on the Filfila and Kumbatin canals which 
were built during the year. 

16. — The Rayah Tewfiki cuts both the Cairo and Zagazig 
lines of Railway, a short distance East of the Benha station, 
and swing bridges will be necessary. These are being built by the 
Railway Administration. They did not make much progress in 1887, 
but will be ready as soon as they are required. Just north of these 
bridges, a pipe syphon, 1 metre in diameter, was built under the 
Rayah Tewfiki to enable the property of H . H . the Princess Fatma 
Hanem lying to the East of the canal to continue irrigating from 
the large pumping station on the bank of the Nile. 

The Bahr Moes which is now taken directly from the Nile, will 
be fed in future from the Rayah Tewfiki. A regulating bridge 
(7 arches of 3 metres), and a lock are required where it leaves the 
Rayah. The excavation of the foundations was begun during the 
year. The maximum discharge through this regulator will be 8 V, 
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millions cubic metres. In Low Nile it will be 2,365,000 m^ per 
diem. 

One other important work on the Rayah Tewfiki was given 
out to contract in November 1887, but no outlay was incurred. 
From the Barrage to where this canal joins the Sahel canal of 
Dakahlieh is 37 kilometres, and from there onwards to the lock 
and regulating bridge at Mit Ghamr is 28 kilometres. Experience 
elsewhere in Egypt has shewn that it would not be possible to 
establish a complete control over the water distribution if we 
left this long reach of 65 kilometres without a single regulator 
across the canal. We took some time to arrive at this conclusion, 
and it was only with the greatest reluctance we did so, for a regu- 
lator infers a lock also, and the cost of the two will not be less than 
L.E. 19,272. The site selected is at Gangara, 1,900 metres below 
where the Bahr Moes takes off the Rayah. The regulator will 
consist of 6 arches of 3 metres. It is calculated for a flood discharge 
of 9,962,000, and a summer discharge of 6,067,000 cubic metres 
per diem. 

The regulating bridge and lock at Mit Ghamr, begun in 1886, 
stopped in August owing to the failure of the contractor. The 
regulating bridge was well advanced, but the lock was not begun. 
It is hoped that all will be finished in 1889. 

The swing bridge for the Railway over the Mansuriah c^nal 
was partly built and will be ready in 1888. 

The tail lock into the Nile at Mansurah made good progress. 
The masonry was practically finished in November, but the iron 
work for the lock gates, although delivered, was not erected. The 
lock should be open for traffic this summer. 

The regulator and lock at Kalangil on the Bahr Saghir, where 
the Faraskurieh canal takes off, made steady progress throughout 
the year, and will be open for traffic probably in August 1888. 

The syphon to pass the water of the Faraskurieh canal under 
the Ananieh creek, 4 kilometres above Damietta, was completed and 
opened during the year. 
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The reservoir to supply Damietta with fresh drinking water 
during Low Nile was finished. 

These complete the list of works in the Provinces East of the 
Nile necessary for their irrigation when their whole water supply 
is drawn from above the Barrage. 

17. — Coming to the Provinces between the Nile Branches, the 
lock at the head of the Rayah Menoufieh was vigorously prose- 
cuted during the year. It was a work of unusual difficulty and 
expense, as it was impossible to close the Rayah during its con- 
struction. It was built under Mr Reid's supervision without the 
intervention of any contractor and was finished in January 1888. 
It is a lock of great value. 

The new lock at the head of the Bagurieh canal was carried on 
steadily and will be opened in 1888. 

The same contractors were entrusted with the lock at Shubrabas, 
30 kilometres farther down. But the progress here was not so 
good owing to the usual difficulty about foundations. About two 
thirds only of the foundation platform had been laid at the end of 
the year. 

The Railway swing bridge at Dalgamun was not begun in 
1887. 

The double tail lock into the river at Kudaba should have been 
far advanced before the end of the year. But very great trouble was 
experienced with the contractor. The work dragged on very slowly , 
and a rupture of the Nile embankment during the flood put the whole 
site under water. The year was lost for this work, and legal pro- 
ceedings with the contractor are the result. 

These complete the works necessary to open up navigation 
between Cairo and Alexandria, when the Rosetta Branch of the 
river is drained of its supply diverted into the canals. 

One other lock had been begun before the end of 1 886 at Santa on 
the Bahr Shibin, intended to open up navigation to the town of 
Mehallet-el-Kobra. The same contractor was employed on this work 

3 
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as on those at Mitghamr, and his failure caused the loss of th^: * 
year. 

18. — TheKafr Dawar lock and regulator on^the Mahnjudieh 
canal was begun, but much progress was not made in it owing to 
some difficulties of foundations requiring a change of design. 

The Rosetta canal was practically finished in 1886, The outlay 
in 1887 was on account of land bills and some petty works. 

19. — The Feshn syphon under the Ibrahimieh canal in Beni- 
Souef (N** 24 of this list) was designed last year (see para : 33 of the 
Report for 1886), but was begun and practically finished in 1887. 
It. will be, I trust, a most useful work, carrying off during Low 
Nile the drainage of about 75,000 feddans lying to the West of the 
Ibrahimieh canal, and during High Nile serving as a feeder direct 
from the river to the Sultani Basin. 

20. — In the Fayoum it was resolved to abolish a basin of 
12,000 feddans known as the Hod-el-Tuyur, and to supply it with 
perennial irrigation. There were various good reasons for this 
measure, not the least being that the annual emptying of this 
basin into the Birket-el-Kurun caused its waters to rise and swamp 
many acres of good land. 73 kilometres of minor canals and water 
courses, and 33 kilometres of drainage cuts were made in connec- 
tion with this project. 

21 . — It will be noticed how oft^n have been recorded here the 
diflSculties of foundations . The sudden call to spend a miUion of 
money on difficult hydraulic works produced a host of so called 
contractors . Nearly all were unknown to us . Few had any sort 
of experience of what they were about to undertake. The subsoil 
of Egypt varies much in character. Even under the same lock it 
represents more than one variety of ground, and no ordinary 
borings could indicate its consistency twenty feet down. The con- 
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tractors tendered as though certain to find firm earth, and the 
result has been loss and delay at the head of the Tewfiki canal, at 
Mitghamr, at Santa, at Shubrabas and at Kafr Dawar. The delay 
and the waste of money at Kudaba are not due to bad foundations . 

22. — I pass on to the works carried out from the Ordinary 
Budget and from the Corvee Relief funds. Table 11^ Appendix A, is 
a list of thirty-four new works added to the irrigation system of 
Egypt. They cost altogether only L.E. 29,798, a very inadequate 
sum to spend on this object. They are works of a very unpreten- 
ding nature, built with the closest attention to economy. But they 
are all useful and practical, enabling us the better to control the 
water in the canals and basins, and opening up lines of navigation 
and drainage. 

23. — Kaliuhieh, Sharkieh and Dakahlieh. — In these three 
Provinces Mr Garstin has devoted the money at his disposal, either 
to building regulators and sluices the better to control the water 
distribution on his canals, or to improvements in drainage. The 
drainage lines were not generally quite new, but were long 
neglected lines cleared out, widened and deepened, and the money 
spent on them came generally from the Corvee Relief fiind, they 
being essentially works on which the Corvee used formerly to be 
employed. The following is Mr Garstin's list for the year. 

Sharkieh Province. 

(a) Towehr drain. 8,000 metres long cost L.E. 2,248, inclu- 
ding syphon under canal Mit Rideni (L.E. 1,000 defrayed from 
the Million, see N^ 27, Table I, Appendix A). 

(b) Um Shok drain. 3,000 metres long cost L.E. 218. 

(c) Bahr Harami. 5,000 metres long cost L.E. 911. 

(dj Bahr-el-Bagar. 110,000 metres weed clearance cost 
L.E. 352, and dredging cost L.E. 777. 
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(e) Bahr Battikh. 7,500 metres. This was commenced in 
November 1887, but the cost will come into the account of 
1888. 

(f) Project for Wadi Tumilat drainage. 

Dakahlieh Province . 

(g) Nizam drain. 32,000 metres expended in 1887 LE. • 6,294, 
including new syphon under Shon canal . 

(h) Tanah Gabbadah drain. 18,000 metres long. Annual 
clearance L . E . 1 , 284 . 

(k) Bashmflr drain. 35,000 metres long, annual clearance and 
alterations to Bagallat and Kirwan aqueducts, cost L.E. 1,496. 

(I) Sirwa drain. 11,000 metres extension cost L.E. 3,047. 

24. — The Towehr drain, begun in 1886, is now finished. 

The Um Shok drain is a prolongation of the Arin drain and 
consists of turning a canal into a drain, a measure asked for by 
the people. 

The Bahr Harami is an old line deepened and cleared . It bene- 
fits the land about Tawila and tails into the Bahr-el-Bagar, but it 
must be continued upwards for about 3,000 metres. 

Mention was made in para : 39 of last year's Report of the great 
drain of Eastern Sharkieh known as the Bahr-el-Bagar . A 
Priestman's dredger has been working in it since 1886, but the 
sand is so hard that little progress is made, while the weeds grow 
up as fast as they are cut down. The water surface is lower than 
it was in 1885, but the drain so far is not a success, and will 
require a large outlay before it can be made a success. 

The Bahr Battikh is a branch of the Bahr-el-Bagar. Its progress 
had been long checked by the obstruction of a certain sheikh Ab- 
dallah. At last Mr Garstin induced him to give in, and the drain 
is a very useful one. 

The survey for the long proposed Wadi Tumilat drainage was 
completed. It will cost L.E. 22,000, and is calculated to reclaim 
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27,000 feddans. Whenever the wakf, to whom it belongs, grants 
the money it will be put in hand. 

The Nizam drain, begun last year, should have been completed in 
1887. Unfortunately, the task was given to an incompetent con- 
tractor who tendered too low a rate, and failed in his engagement. 
The State Domains who advanced L.E. 7,000 for the execution 
of this drain have lost a season by this misadventure. Mr Garstin 
says : 

The work must now be given to another contractor to finish, and will cost 
more than if it had been given at first at a fair price to a good man. 

25. — These lines are all main arteries, and in many cases, to 
have full effect, require a system of side branches. It is hardly 
possible that Government can assume the burden of making all these 
local drains. But there seems little chance of the people doing them 
for themselves. They strenuously object to a drain passing through 
their lands at all, even though they themselves will benefit by it 
as well as the landowners further from the outfall. 

26. — Among other useful works of the year, Mr Garstin 
mentions the widening of the Wadi canal, begun in 1886 and 
nearly finished in 1887, 83,240 cubic metres having been removed 
at a cost of L.E, 3,745. This canal has been furnished too with 
new supply sluices from the Ismailieh canal (see N° 3, Table II, 
Appendix A) which will greatly assist the irrigation of Sharkieh. 
The banks of the Ismailieh canal were raised from kilometres 37 
to 52, at a cost of L.E. 963. This enables an additional metre 
of depth to be held up at the Bilbeis lock, and so less water, 
will be allowed to escape into Lake Timsah. 

27. — We were disappointed again in our hopes of seriously 
reducing the dredging in the Ismailieh canal. In 1886, 369,918 
cubic metres were removed. In 1887, 340,153 cubic metres. 
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The Menayar junction which supplies water from the Sharkawieh 
to the Ismailieh during High Nile was put in order for the first 
time in 1887, and Mr Garstin is hopeful of a considerable reduo- 
tion of silt deposit in consequence. 

28, — A useful little project was prepared for supplying ir- 
rigation to 2,000 feddans of desert land close to Suez. It was to 
cost only L.E. 1,800, but want of funds prevented its execution. 



29. — The following table of the irrigation in the Eastern Pro- 
vinces is of interest. 



Winter 
Cultivation 

Feddans 

140,000 

2,000 

430,269 

300,266 

873,535 



Kaliubieh 



Ismailieh canal.. . . 



Sharkieh 



Dakahlieh 



WATER CONSUMKD 

HilliODs eobie metres per diem 


Flood 
Cultivation 


Sefl 
Cultivation 


PLOOD 


SBFI 


WINTBR 


1 

Feddans 


Feddans 


5.3 


0.6 


1.6 


180,000 


25,000 


1.0 


2.5 


2.5 


3,000 


2,000 


14.5 


2.2 


5.5 


355,000 


140,000 


17.7 


4.65 


8.1 


450,399 


150,133 


38.5 


9.95 


17.7 


988,399 


317,133 



Major Ross remarks : 

If all these canals were dredged truly, their discharge would not be less 
than 10. 5 millions of cubic metres, but owing to defective dredging and defective 
bed widths, I think Mr Garstin has 10 millions. His figure is 9,950,000, a very 
close approximation. (^) 

30. — Menoujieh and Gharbteh. The Melig regulator and 
lock were practically finished in 1886. The Lstg. 930 spent this 
year (N° 7 of Table II) was the price of land occupied. The 

(*) Since writing the above Mr Garstin has careftjlly measured the discharges of his 
canals, which he found in June 1888 to amount to 10,184,600 cubic metres per diem, Major 
Ross* estimate is therefore very accurate. 
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work was first brought into use during the floods of 1887, and 
proved of the greatest value, enabling us to hold water up to the 
level required for the irrigation of Menoufieh without flooding 
Gharbieh with more than was required. 

31 . — The works for controlling the Bahr Saidi, begun in 
1886 (see para: 30 of my Report for that year), were finished 
in 1887, in all respects, except the erection of the lock gates. Once 
they are erected, there will be during High Nile free navigation from 
the river for about 40 kilometres to the Lake Borillos, and thence 
by the Beltin canal through the Salahib lock to Mehallet-el-Kobra. 
As it is, the control so much desired has been established over the 
water supply, and while in ordinary years, above 17 millions of 
cubic metres used to be daily poured into the Lake Borillos, during 
the extreme flood of 1887, Mr Willcocks kept down the volume to 
3,200,000 cubic metres. 

The Salahib lock and regulator on the Bahr Tira was finished 
except for the lock gates. It was not then available for navigation, 
but served to regulate the floods in High Nile . 

32. — The Bahr Tira itself was prolonged 12 kilometres to 
Beltin, giving, for the first time for many years, sweet drinking 
water to this remote town of 3,500 people, and irrigating the date 
groves around it. This canal cuts right across Lake Borillos, and 
the portion to the East known as Little Borillos is now protected 
from salt water, and may be cultivated. Mr Willcocks has another 
idea, of storing water in a large reservoir on this ground, with 
which rice irrigation could be given in summer to the adjacent 
country. 

33. — A regulator was built at the head of the Ashmun Escape, 
Nagar canal (Menoufieh), for L.E. 990. This work enables 
the canal to be scoured of silt without the usual clearance, and was 
therefore charged to the Corvee Relief fund . 
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Mr Willcocks spent L . E . 300 on an iron pipe to convey irri- 
gation water during High Nile under the Bagurieh canal, at E^fr 
Rabia (Menoufieh), to irrigate the lands on its right from the Sir- 
sawieh canal on its left. The villagers paid for the whole cost of 
erecting this syphon. L,E, 776 were spent in stone pitching below 
the Nashart and Karnain regulators, L.E. 410 in iron aqueducts 
to take flood irrigation across the new Mitbera junction canal, 
L.E. 200 in similar aqueducts over the Bahr Saidi. The ordinary 
repairs to regulators cost L.E.I ,282 in Menoufieh, and L.E.I ,047 
in Gharbieh, sums which Mr Willcocks thinks insufficient to keep 
the works in repair. 

34. — The total quantities of earthwork done by Corvee and 
contract during the year was as follows : 





SEFI CANALS 
cubic metres 


NILICANATiS 

cubic metres 


REPAIRS 

or NILE BANKS 

cubic metres 


DRAINS 
cubic metres 


TOTAI, 
cubic metres 


Menoufieh 

Gharbieh 


105,945 
899,065 


741,322 
159,019 


111,489 
136,789 


39,907 
428,800 


998,663 
1,623,673 


Total... 


1,005,010 


900,341 


248,278 


468.707 


2,622,336 



35 . — The following table gives the areas cultivated and the 
water consumed : 



Menoufieh 
Gharbieh . 



WATER CONSUMED 

niliooa of cable metres per diem 



FLOOD 



28 



Total. . . 



28 



SBPI 



9.875 



9.875 



WI5TKR 



12 



12 



Flood 
Cultivation 

Feddans 



257,065 
450,000 

707,065 



Sefi 
Cultivation 

Feddans 



82,392 
355,000 



437,392 



Winter 
Cultivation 

Feddans 



288,800 
734,000 



1,02,2800 
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36. — On the subject of giving water on the canals by rotation 
or manaubas, Mr Willcocks writes as follows : 

In summer there was a general system of manaubas through the two 
provinces. Notices were posted up in the Mudiriehs in April, and from !•* May 
all the canals were closed at the head by an earthen bank for 7 days, and kept 
running for 14 days. 

Not an acre of cotton was lost anywhere, nor of rice. Indeed on their own 
account the Sheikhs of the Western Berea came to me in May and told me if it 
was possible on the new Bahr Saidi system to give some canals full flush supply 
one week and nothing the other, they infinitely preferred it to perpetual lift 
supply. Now their crops were almost entirely rice. The Les6fer and Sanhur 
canals ran this alternate supply through the summer, and the Les6fer irrigated 
practically nothing but rice. 

37. — Behera and Giseh. Mention has been made in para : 
18 of the work done at the Kafr Dawar lock and on the Rosetta 
canal. Besides these, works N^ 12 to 17, Table II, Appendix A, 
were carried out in 1887. They are all minor works with the 
exception of NM7. 

38. — An opportunity occurred in smnmer for thoroughly over- 
hauling the regulating bridge and lock at the head of the Rayah 
Behera. 

The work consists of three regulating arches of 4 metres span, 
and a lock on the right side 8 metres wide and 30 metres long 
between the gate recesses (The lock has never been supplied with 
gates). Its total length is 55 metres. The lock and bridge floorings 
were inverts, the lowest point being at a reduced level of 9.10 
above the sea. The flooring extended 3.5 metres upstream of the 
pier heads and 8.50 m. downstream of the piers (altogether 25.80 
metres). 

Mr Foster found the floorings well built and sound, and the arches 
and lockwalls in good condition, but the wingwalls beyond the 
flooring up and downstream seem to have been built on the most 
insecure and shallow foundations. When the water pressure was 

4 
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removed from them, they at once shewed signs of settlement. Want 
of time prevented Mr Foster doing anything to the upstream wing- 
walls, but he placed an upper stratum over the whole of the flooring, 
thus raising its surface to reduced level 10, and he extended the 
flooring downstream for a distance of 14 metres, thoroughly sup- 
porting and propping up the unsound left revetment. The right 
revetment downstream of the lock also bulged forward when the 
work was laid dry. Mr Foster protected it by throwing in a large 
quantity of stone along the front. The lock he left untouched except 
that for a distance of 5.70 metres, at the upper end he raised the 
floor to reduced level 10.00. It will be seen that this work is not 
yet in a satisfactory state. Some day sluice and lock gates must 
be supplied to it, and then the good work begun by Mr Foster 
may be finished. 

39. — The principal object of solicitude in Behera is always 
the water supply. In no Province of Egypt is there more outcry 
made if water fails. In no Province is so little done to assist the 
Government, the reason being that here more than elsewhere 
the land is in the hands of wealthy proprietors, many of them 
foreigners^ who have stronger ideas about their supposed rights 
than about their duties. 

Behera receives rather more water during Low Nile in pro- 
portion to its area than any other Province in Egypt, and this 
water is all pumped from the river at a heavy cost. It has been 
therefore our first object to place in working order its proper 
source of supply, the Rayah Behera. Our efforts have hitherto 
had little success. In last year's Report, I described our failure, 
and said that after the floods, in spite of our narrowing the 
bed by groynes or spurs, the sand deposit had increased. In 
para : 8 I have mentioned the unsatisfactory dredging done 
by the Behera Irrigation Society in this canal. The amount 
dredged by them was 522,911 cubic metres at a cost of 
L. E. 17,640. 



— 23 — 

At first it was hoped to be able to dredge a channel on a uni- 
form slope right through the sand deposit, but when in May it 
became necessary to close the canal, the dredging of course 
stopped, and work was carried on by hand labour. This amounted 
to 131,000 metres. It was not done by the Society in the way 
desired, and the rapid rise of the Nile put a stop to the experi- 
ment. The sum to be paid for this hand clearance formed the 
subject of dispute with the Society which was not finished until 
the beginning of this year when L. E. 4,039 was paid to them, 
a sum which was considered to represent the practical value of 
their work. 

40. — In para : 51 of last year's report I mentioned what was 
being tried on the Rayah Beherah to stop the erosion of banks, and 
create a scour in the middle of the canal by a system of groynes or 
spurs projecting from the banks. This experiment deserves fuller 
notice. 

In 1 886 Mr Foster had not sufficient material to carry out all 
we could have wished, iind the canal was too shallow during Low 
Nile to allow of our boating stones along it. He erected that year : 

13 stone spurs between kilometres 12 to 14 
35 timber spurs » » 15 to 21 

42 sand-bag spurs » » 17 to 27 

40 brick spurs » » 27 to 31 . 

Experience shewed that only stone and brick spurs answered. 
The sand bag spurs probably would have answered, but it was 
impossible to keep the bags from being stolen . Mr Foster says they 
were carried off literally by thousands by the Bedouins and inha- 
bitants of neighbouring villages. The timber was also stolen in 
quantities. The outlay that year was L . E . 6,205. 

In 1887 Mr Foster tried the effect of spurs made of unburnt 
bricks with their heads of burnt bricks, and substituted these for 
the timber and sand-bag spurs that had practically disappeared 



-.24 — 

between kilometres 1 5 and 26 . The experiment might have suc- 
ceeded, had not the Nile flood burst into the canal, and flowed over 
the top of the spurs. The unburnt bricks could not stand the 
water flow, and only the burnt brick ends were left . 

Altogether 189 spurs, some of them 20 metres long, were made in 
1887, at a cost of L.E. 8,033. 

They were placed opposite each other, 200 metres apart where 
the canal is straight, at 60 metres apart on the outside, and 1 00 me- 
tres on the insideof curves. The distance across the canal between 
spur heads was fixed at 44 metres, allowing for a bed width of 
20 metres, and side slopes of 2 to 1 on a depth of 6 metres. 

Our experiments on cheap spurs have not then succeeded. But the 
principle is clearly sound, and should be carried on for the next few 
years. We may be confident that expensive as it is, it well lead to 
much future economy in dredging. 

41 . — In order to promote the formation of firm banks^ willow 
trees were planted along the edge of the Rayah Behera at high 
water mark from kilom. 10 to 36. These have succeeded well on 
the left bank. On the right, they are interfered with by dredging. 
Further to check the sand drift from the desert, screens were erected 
for a length of 18.9 kilometres to the West of the Railway and 
p&rallel to it at a distance of 18 metres from the outside rail. They . 
were from 2 to 2 7^ metres high, made of cotton stalks, set ver- 
tically and kept in place by horizontal slips of wood. They cost 
P.E. 4.5 per running metre, and half of the expense was borne 
by the Railway Administration. These screens have answered 
well. 

42. — In para : 53 of last year's Report, mention was made 
of the effort to supply irrigation to the strip of country between 
the Rayah Behera and the desert, with the view not only of re- 
claiming land once fertile till conquered by the desert, but also 
of overlaying the drifting sand with more stable soil and herbage. 
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This experiment was continued in 1887, and a considerable vo- 
lume of muddy water was discharged over this tract during High 
Nile. Banks for a length of 2,480 metres were run up, costing 
L.E. 3079, and an active growth of herbage has resulted. 

43. — Owing to the failure of the Rayah Behera, the Province 
drew its supply entirely from the pumps at Atfeh and Khatatbeh 
which worked well throughout the season. 

The following table gives the volumes supplied : 




Atfeh 

Khatatbeh 



Commenced 
pumping 



3«> December 86. 

1st )) » 



Finished 
pumping 



6th August 87. . . 
29th July 



» 



Mean daily 
discharge 

cubic metres 

1,746,000 
1,845,146 



During the months of June and July, the Atfeh pumps furnished 
a daily average ot 2,382,500, and the Khatatbeh of 2,390,000 
cubic metres. By contract the Atfeh pumps are not supposed to 
fiimish more than 2 millions of metres a day, but the Behera Irri- 
gation Society agreed to supply what was required above that 
quantity at the rate of L.E. 42 per million cubic metres instead of 
the r^ular charge of L.E. 28. 

44. — This volume of water is enough for the Province if pro- 
perly utilized, but Behera has never furnished anything approaching 
its quota of men for the Corvee, and the privileged classes who are 
allowed to redeem their men by a money payment, fulfil the first 
part but rarely the last part of this engagement. For instance, in 
the Abu Homos district, the largest in Behera, the whole number 
turned out for the Corvee is 35, and no ransom money is paid by 
the proprietors to fiirnish contract labour. The result is that no 
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proper clearance of the canals of this district has been done 
since 1884. 

45. — The season when Behera really requires more water 
than she now has, is as the Nile rises in August. There is then 
always a great demand for cotton and rice irrigation, while the 
cultivator is anxious to begin his durra crop. In other Provinces, 
the volume of the canals is increased four fold during the first 
month of the river's rise. In Behera, the only difference is that 
water is obtainable without the cost of pumping, but the volume 
itself is little increased. Major Ross has been closely studying this 
question, and has, I trust, found a solution for it in the construction 
of a new feeder to the Khatatbeh canal, just nbrth of the Railway 
crossing. This work is being carried out during the current 
year 1888. 

46. — For the last two years, Mr Foster has been systemati- 
cally improving the Mahmudieh carnal, so as to reduce the silt 
deposit and annual cost of dredging. A uniform slope is gradually 
being given to the canal from Atfeh onwards to Alexandi'ia. The 
bed is only dredged now to a width of 15 metres from Atfeh to the 
45*^ kilometre where the Kafr Dawar lock is being built, and to a 
width of 12 metres onwards to Alexandria. The banks are slowly 
being improved, but so valuable is the stuff dredged that the neigh- 
bouring proprietors are glad to secure it for their fields, and it is 
difficult to keep it for the banks. 

The improvement of the heads of canals and private water 
courses taking from the Mahmudieh is gradually going on, proper 
sluices with regulating apparatus being fitted by degrees to all . 

47. — In para : 36 has been mentioned how Mr Willcocks succee- 
ded in giving water by rotation to different people and so eking 
out a scanty supply. It has been quite necessary to apply this system 
in Behera, but it has met with hot opposition from landowners who 
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in former days scrambled for the water as best they could, regard- 
less of the claims of their poorer neighbours. In Behera, this 
rotation system is peculiarly necessary owing to the length of the 
canals. The Abudiab, for instance, is about 80 kilometres long^ 
and 58 steam pumps have been allowed to be erected along it. A 
similar difficulty arose on the branches of the Ferhash canal which 
is 49 kilometres long and on the lower portion of the Pasha canal . 
On the 5^ June, Mr Foster began to give water by rotation six days 
closed and six days lomning . The measure was fairly successful . 
On the Mahmudieh canal there are 26 steam pumps witli an aggre- 
gate 278 H. P. Mr Foster writes of this : 

To close all the sluices a contractor was employed. It was with considerable 
reluctance, I accepted this method, but it proved successful. No complaints of 
dishonesty or oppression were received. The work might have been done by 
gangs of men under the Engineers, but the draw back to this was that the 
Engineers had other works to perform, and therefore would not give up suf- 
ficient time to supervise it properly. A regular contract was made with the 
man and he was subjected to heavy penalties. L.E. 15 per closure on the whole 
length of canal was paid, the total sum expended having been L.E. 210. 

48. — The important regulating works at Kafr Boolin (kilo- 
metre 83 of the Khatatbeh canal) were put into thorough working 
order this year, as far as it was possible to do so, without drying 
the canal. 

These works consist of: 

(a) A regulating bridge across the Kliatatbeh canal itself. 

(b) An escape into the Nile. 

(c) The head sluices of the Aminagha canal. 

(d) An old sluice on the left bank, downstream of (c) and 
upstream of (a). 

The escape had been restored in 1884. 

The main regulator was in a very ruinous state, but is now in 
good order. The head sluices of the Aminagha canal now form the 
head of theNubarieh canal. It consists of two openings of 3 metres 
each and can discharge a volume of 2,750,000 cubic metres per 
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diem at High Nile. The old sluice (of) belonged to aM/ecanal known 
as the Masraf Kafr Boolin. This canal has now been connected with 
the Abudiab, the head of which was in the bank of the Khatatbeh 
canal 5 kilometres downstream. The sluice has been altered into a 
single opening of 4 metres. So now the head ot Abudiab canal is 
above the regulator, and thereby about 70 centimetres in water level 
is gained. The old canal has been deepened and widened out to a 
bed width of 5 metres, so as to carry 1 .5 millions cubic metres per 
diem at High Nile. Altogether there was an outlay of L. E. 1,890 
on Kafr Boolin bridges, of which L. E. 510 is chargeable to the 
Nubarieh canal estimate. The enlarging of the old Masraf Kafr 
Boolin cost L.E. 2,654, chargeable to the Corvee Relief Budget. 

49. — Mr Foster spent L.E. 3,419 in improving the drainage 
of Behera. The Masraf-el-Amum is now in good working order 
for a length of 42 kilometres from near I)amanhour to Lake Mare- 
otis. Its bed varies from 2 to 8 metres in width, and it discharged 
last October 750,000 cubic metres per diem, chiefly washings from 
rice fields. As branches are being added to this trunk line, it will 
evidently require to be enlarged. During 1887, the Sharaishera 
drain was cleaned out for a distance of 20 kilometres and tailed 
into the main drain. 

Very much remains to be done for the drainage of Behera, and 
if once we had got the Rayah Behera in proper working order, we 
might spend a much larger sum on this vital subject. 

50. — One other very important work was begun this year 
in Behera, the Nubarieh canal. The origin of this canal is due 
to H. E. Nubar Pasha who knew that there was a large tract 
of good soil, to the south of the Province, only requiring water 
to reclaim it from the desert. Grants of this land were given 
to a syndicate of gentlemen under condition of paying the land tax 
after a period of years, and they agreed together to pay for the 
construction of the canal . The leader of the syndicate, the enlightened 
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Sir Constantine Zervudacchi, K.C.M.G. of Alexandria agreed to 
advance the necessary ftinds. The preliminary surveys had been 
made in 1885, and in 1886 the line was roughly laid down. At the 
end of February 1887 work was begun. It has been work of every 
considerable dijBSculty as the country traversed is desert, and it has 
been necessary to carry the necessaries of life for the work people 
from a long distance. There have been consequently great troubles 
with the contractors, in spite of which the earthwork will not 
exceed P. E. 2 V^ per cubic metre in price. 

For 3 kilometres from the head regulator at Kafr Boolin, the 
Nubarieh canal follows the old Aminagha canal which has been 
enlarged. Beyond that point it is entirely new, and as it passes 
through desert remote from villages, it has been diflficult for the 
contractors to retain the services of the 2,000 to 3,000 labourers 
required. Water was obtained from indifferent wells along the line. 
The undulations of the ground rendered the alignment difficult, and 
the difficulty was enhanced by the mischief of Bedouins who removed 
pegs and bench marks. 

The Nubarieh canal has been proposed to be 81 y^ kilo- 
metres in length ( including the ' 3 at the head formerly Ami- 
nagha canal). It terminates in the immediate vicinity of Lake 
Mareotis. 

The bed is being dug from 1 to 3 metres wide, with a depth of 
water from 4 to 3 metres. The estimated cost down to kilome- 
tres 81 V2 is about L.E. 70,000, of which L. E. 23,453 were 
spent in the course of the year. In spite of all difficulties the average 
cost of earthwork does not exceed P.E. 2 V2 per metre cube. 
The area irrigable is about 180,000 feddans, so tlie cost will be 
about P.E. 40 per feddan. By the end of September water 
was admitted for the upper 33 kilometres, and irrigation should 
r^ularly begin next High Nile . 

For the present it will only be possible to give this canal water 
during High Nile. After the Barrage is restored and the Rayah 
Behera put in order, it may be possible to give it water in Sefi. 

5 
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The rapidity with which the work has been done reflects the 
greatest credit on the veteran Engineer Labib Bey who has been 
from the first entrusted with its execution. Mr Foster has recently 
proposed the extension of the Nubarieh canal for 22, '5 kilometres 
further which will bring it within a distance of 1 miles from the 
sea at Mex, but this project remains to be considered. 

51. — Fayoum. In para: 20, mention has been made of the 
abolition of the Tuyur basin. The effect of this work, and of the 
other works carried out by Mr Hewat with the view of economizing 
the water supply in the Fayoum, have been very satisfactory as 
regards the lowmng of the water surface in the Birket-el- 
Kurun. 

On inspection last October, I found the edge of the lake had 
receded 650 metres from the place where Mr Foster fixed his water 
gauge opposite Sannoris only as lately as 1885. 

The following table shews the progress of reducing the water 
surface in the Birket-el-Kurun. The lake is at its lowest in October 
and at its highest in March. 



1885 
1886. 
1887 
1888 



WATER SURFACE BELOW SEA LEVEL. 



Minimum 


Maximum 


October 


March 


41.50 


40.56 


41.80 


40.76 


42.05 


41.16 


• • • • . 


41.50 



Mr Hewat reports that this reduction of water level has dried 
from 8,000 to 10,000 feddans of land round the lake. It will be 
remarked that while the water surface rose from October 1885 
to March 1886, 74 centimetres, the rise, from October 1887 to 
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March 1888, was only 45 centimetres, due chiefly to the abolition 
of the Tuyur basin. 

52. — Repairs were made to Lahun regulating bridge and 
L.E, 630 were spent in a spur directing the course of the water 
below, where there is a hole in the bed of 18 metres in depth. 
Mr Hewat bestows great pains in improving and repairing the 
numerous scattered masonry works of the Province. These are all 
small works, but are none the less important. He spent in this 
way L.E. 801 during 1887. 

The Batn Haret canal was enlarged and lengthened for 5 
kilometres to irrigate 2.000 acres of new cultivation. This cost 
only L.E. 305. 

The drying of the Tamiyah tank (or Kha:shn) is going on stea- 
dily. Its area is 800 feddans, and about 2,000 feddans more are 
included in the neighbouring marshes of Roda, Forkis and Zirbi. 
About 400 feddans are now reclaimed and the whole will soon 
follow, it is to be hoped. 

53. — The water supply in the Fayoum was steady throughout 
the year. Cotton cultivation is making very rapid strides, and 
backward and neglected as the Fayoum was so long, the improve- 
ments of the last few years are very marked. 

Appendix C gives a note by Major Ross on improvements in- 
the Fayoum. 

54. — Girgeh, Assiout, Mtniehj and Beni Sottef. The Low 
Nile was a favourable one for the Ibrahim ieh canal. The gauge 
on the bridge at Assiout reached its minimum of 45.26 on the 
13th May. Two days after. Captain Brown had a measurement 
made of the water entering the canal and found it (the gauge being 
45.28) 4,434,005 cubic metres per diem, but he believes that 
really more was entering, and throughout the season there never 
was any want of water. 
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It was arranged that one fourth of the volume at Beirut should 
be passed on to the Fayoum, and that Province never received less 
than 1 . 5 millions of cubic metres per diem, but in future it 
will probably establish claims to one third of the available dis- 
charge. 

55. — The areas under crops depending on the Ibrahimieh 
canal in May and June are reported as follow^s : 

Feddans 
Assiout 31,000 

Minieh 101,000 

Beni-Souef 45,000 

Fayoum 52,000 

Total 229,000 



Since 1884, the sugar cane cultivation has increased by about 
34 7o, and in Beni Souef Province there has been a good beginning 
of cotton cultivation, indicating the satisfactory water supply in the 
Ibrahimieh canal. 

56 . — As stated in former Reports, the chief source of expense 
on the Ibrahimieh canal is dredging. The following figures shew 
the progress made in reducing it. 



1884 
1885 
1886 
1887 



CUBIC IfETRES DBEDOED 



iSSIOOT TO DIIRUT 


BBLOW DBIBUT 


TOTAL 


EXPENSE 

L.E. 


818,430 


330,268 


1,147,690 


34,656 


604,598 


182,314 


786,912 


35,662 


461,363 


• • • 


461,363 


24,429 


523,410 


. • • 


523,410 


26,124 
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Of the sum shewn here as spent in 1886, L.E. 3,676 were 
not actually paid until 1887, and of that shewn for 1887, 
L.E. 2,355 were not actually paid until 1888. The contract 
-with Messrs Du Port and Jones finished at the end of the season 
1887. The new contract made since is much more favourable 
to the Government. If the old contract was too high, it was, 
I believe, as low as it would have been possible to make in 1884, 
and Messrs Du Port and Jones have honourably fulfilled their 
terms in a way by no means universal among contractors in 
Egypt. 

57. — In former Reports it has been shewn how dredging is no 
longer required in the Ibrahimieh canal, north of Beirut, and in the 
Report for 1886, it was stated that to diminish the dredging 
south of this point. Captain Brown had been narrowing the bed 
of the canal by placing in it a series of stone groynes or spurs 
as already described in the Rayah Behera. He erected 12 pairs 
of these groynes in 1886 at a cost of L.E. 2,108. In 1887 
he erected 14 pairs, and repaired former ones at a cost of 
L.E. 2,403. The result has been very satisfactory. The heavy 
dredging formerly necessary north of Manfalout will probably not 
be required again, and when the spurs are erected along all the 
portions requiring dredging, we may hope to reduce it to a very 
small volume. 

58. — These stone spurs are useful in another way. The 
Railway between Beirut and Assiout is carried along the bank 
of the Ibrahimieh canal . The flood velocity has year after year 
cut away the banks and seriously endangered the line. As the 
Railway Administration is only indirectly under the orders of the 
Government, a question arose as to the responsibility of main- 
taining the embankment, which has only been settled after three 
years discussion . For a considerable distance, the line of Railway 
will be retired, and the stone spurs will prevent further erosion. 
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The history of this dispute shews forcibly how the interests of 
the State suffer from the peculiar Administration of the State 
Railway. 

59. — In 1888, great importance was attached to the fact that 
the Ibrahimieh canal had cut off from their direct source of supply 
in the Nile the long chain of basins to its west leading from Assiout 
to Koshesha, a distance of about 260 kilometres, and that these 
basins were either fed by the Bahr Yusuf, which had lost a good 
deal of its fertilizing mud or still worse, only one from the other, 
so that towards the northern end they received almost clear water. 
Year by year this evil has been diminished. The great Koshesha 
basin has now for three years received its water supply direct from 
the Nile through the Abu Khadiga bank and at its South-East 
corner be the Magnuna canal direct from the river. These measures 
have greatly enriched the lands of this basin . The Bahabshin basin 
next it to the South will soon, it is to be hoped, draw the Nile water 
direct through the Selim Pasha syphon, the feeding canal only 
requires to be enlarged . The Nuera basin next to the Bahabshin 
received its water for the first time in 1887 direct from the Ibrahi- 
mieh canal by the new Kolussi canal, and the effect of mud deposit 
produced has been very marked . Next to the Nuera comes the Nina 
basin, which since 1884 has drawn its supply direct from the river 
by the Nina syphon . 

Next to the Nina basin comes the large Sultani basin (32,000 
feddans) which as already said (para : 19) will in future be fed 
through the Feshn syphon . 

Going further South, Captain Brown is hopeful of arranging for 
filling the Bardanuha Gamusi basin, in Minieh, through a syphon 
under the Ibrahimieh canal at Abu Bakara discovered by him last 
year . The very existence of this syphon was unknown, as it was 
completely buried under the earthen banks of the canal. Captain 
Brown has had it dug out and put in order and finds it a work of 
7 semi-circular arches of 3 metres span on piers 2.50 metres high, 
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(see N"* 27, Table II, Appendix A) . It will be readily adapted to 
pass off drainage water into the Nile in the same way as the Feshn 
syphon, but before the basins can be fed through it, an expensive 
feeder canal must be excavated. 

Still further South, theTanashawi basin was fed, for the first time 
in 1887 direct from the Ibrahimieh, through the long disused 
Subaka canal . A new bank was placed across the south end of this 
basin which will in future prevent its being filled at all from the South. 
It will be filled henceforth from the Subaka canal and Bahr Yusuf • 

The Ashmunin basin was fed for the' first time from the Deirutieh 
canal by the new sluices at Kolobba. 

60. — In Table II, Appendix A, N"" 22 to 30, are the new 
masonry works carried out under Captain Brown's supervision in 
1887. The Sharahna regulator (N** 22) is built on the Ibrahimieh 
canal just downstream of the Feshn syphon . There are distributary 
sluices right and left above it, and a short distance upstream the 
Abadieh Escape into the river . These works give complete control 
over the water that enters the Beni Souef Province. 

The Edkak canal (N** 26) has now been prolonged from Abu-el- 
Wakf to opposite Maghagha, a distance of 1 1 kilometres, and has 
been tailed into the Gindiyah canal. 

Eight culverts from the Ibrahimieh canal and an escape sluice 
have been fitted with regulating planks and grooves. New head 
channels were dug for the Selim Pasha and Magnuna canals, the 
old heads having silted up and being badly placed. Of this, Captain 
Brown writes : 



This alteration enabled the abandonment of many miles of useless canal 
which is now being given back to cultivation, while at the same time a large 
saving will be effected in clearance. 



In Beni Souef and Minieh nearly all the bridges have now been 
put into good repair. 
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In Assiout three regulating bridges in the river bank of basin 
Zenar, and a fourth in the embankment, between the town and the 
hill, were put into thorough order, and fitted with grooves and 
planks. 

The Zenar basin now draws its water direct from the Nile instead 
of from the Sohagieh canal, after passing through the Beni Simia 
basin. 

In Girgeh nine old bridges were similarly repaired. 

61 . — Owing to the excessive Nile flood of 1887, there was no 
difficulty about irrigating the basins, but precautions had to be taken 
to prevent overflooding, and many canals had to be closed with 
stones to prevent the water entering them. Captain Brown does not 
find it easy to work the large Sohagieh canal properly . A large 
volume must be admitted in order to give the requisite high water 
surface, and it is difficult to dispose of all this water. Major Ross 
and he strongly advocate a regularly built masonry escape back into 
the Nile from the Beni Simia basin, but this will be an expensive 
work for which we may not be able to provide funds. The Koshesha 
basin stood at the high surface level of 27.36 m. fed directly 
from the Nile . This breached the embankment, separating it from 
the Ikrge Bahabshin basin in the South, and these two became one 
basin . Such a level as this could only be maintained in years of 
extraordinary flood, unless a permanent escape were built at Abu 
Kadiga. This is a work of very great importance, the design for 
which is now being prepared by Colonel Western. Means must be 
found of carrying it out within the next year or two. 

62. — The basins began to be filled on the 10*^ August. They 
were emptied during October with the greatest regularity, and in 
spite of the high flood in the river, they were fit for their sowings as 
early as in any other year, while the operation of filling sent no 
flood wave down to Lower Egypt. This control of the water is very 
creditable to Captain Brown. 
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63. — Major Ross, after his winter tour in January 1888, 
wrote as follows : 

The state of Captain Brown's Said district, i. e. from Balianah to Assiout, is 
most encouraging. Everywhere a marked improvement meets the eye. The 
banks are nearly all bettered in their slope, the Corvee works to lines and 
slopes. The bridges are in repair instead of standing sick with earthen dams 
across them. Quarrying is everywhere executed. The regulation is done with 
horizontals. The borrow-pits are regularized and kept at a distance from the 
works, and the new earthworks are regular and European in pattern. 



64 . — Keneh and Esneh . — These two southern Provinces 
are lamentably backward . Of course, their remoteness from Head 
Quarters has much to do with this, but the principal reason, I 
believe to be the want of an English Inspector with sound enginee- 
ring knowledge, and force enough to insist on improvements being 
carried out in face of opposition. The present Inspector, Abu Sand 
Bey, is a very good man of his class, but he has neither the tehc- 
nical knowledge, nor the initiatory power, nor the position to 
carry his way 

Nevertheless more is being done here than formerly, and Major 
Ross* careful yearly inspection has borne good fruit. 

65. — N""* 31 to 34 of Table II are the new works carried out in 
these Provinces . 

N"" 31 is a regulating bridge to serve as an escape on the Maallah 
series of basins about 14 miles South of Luxor, opposite Armant. It 
was begun and completed before the rise of the Nile when it proved 
very usefiil . 

N** 32 is a similar escape into the Nile just above Keneh, from 
the Gebelau Basin on the Shansurieh series . The whole estimate is 
L.E.I ,937, of which L . E . 465 were spent last year in the collec- 
tion of materials. It is being finished this year. This work is sure to 
be of high value and will greatly reduce the silt deposits in the 
Shansurieh canal. 

6 
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N'' 33 is a very important syphon on the Rinnan canal, and I am 
sorry to say the work of the year was a failure . As I have already 
stated with reference to the new works in Lower Egypt, the great 
difficulty in Egyptian construction is laying foundations, and com- 
petent contractors are not easily had. The foundations of this syphon 
passing under a canal had necessarily to go deep. To pump them 
dry and lay concrete proved too much for Abu Saud Bey and his 
contractor, and the season was lost. L.E. 643 were spent on the 
collection of materials. The work will be finished, I trust, this year. 

The Kelh regulator and escape (N° 34), described in last year's 
Report, was finished in 1887, and was of the greatest service during 
the High Nile. 

66. — Major Ross writes as follows of one of the great diffi- 
culties of Engineering in these southern Provinces : 

In the matter of stone supply, the Said is wonderfully behind the world. 
Cut stone is almost unknown. Rtching is generally picked up from the boul- 
ders fallen from the clifis, and a stone of 400 lbs. weight literally cannot 
be furnished. The stones used in pitching are too light, and 200 lbs. stones are 
very rare. The pitching below bridges consequently moves, and it is found 
better to grout it. There is a capital place for a quarry at Gebelen where 
beautiful stone exists at the very water's edge, and yet contractors, rather than 
quarry on a system, bite projections off the hill. A contract given to a proper 
contractor to quarry on a system would lower the price to probably P. E. 20 
from P. E. 30 or 35 per metre cube. 

67 — I have already called attention to the immense Corvee 
still employed in these southern Provinces. One reason for this 
pointed out by Major Ross is that the native Engineers have not 
had the initiative or firmness to insist on a change of section of the 
basin embankments. 



\ — A" — y \ ---^. 






— 39 — 

The old and vicious profile common throughout Egypt is repre- 
sented roughly by the black lines in the accompanying sketch. The 
dotted lines give Major Ross' section. In the former it will be noticed 
the borrow pit, (Arabic: Matrabah) from which the bank is 
repaired, is directly under a slope often steeper than 45°, not often 
easier. Into this borrow pit year after year the earth retui'ns. In 
Major Ross' section the slopes are flatter (though perhaps not yet 
flat enough) and the borrow pit is some distance off*. There is much 
less chance of this bank losing shape, but to alter from the old profile 
to this, requires first of all the additional labour of filling in the 
old borrow pit, and also it requires the landowner to part 
with a piece of his field which he has not been accustomed to do 
hitherto. 

Captain Brown has resolutely carried through this change. 
Abu Saiid Bey is not strong enough, but it must be done, and 
afterwards, little by little, we may protect the exposed faces by 
stone pitching . 



68. — In Keneh, L .E. 837, and in Esneh L.E. 478 were spent 
on the repairs of sixteen bridges which represents material progress. 
In former days these works were allowed to fall to utter decay . 
L.E. 624 were spent on loose stone protection at the heads of six 
canals in Keneh. 



69. — Protection against inundation by the Nile. — As a 
full report on the Nile fiood has been already published, this subject 
will be treated briefiy here. 

The outlay on this head during 1887 (see Table IV, Appen- 
dix A) was L.E. 48,826, and considering the very exceptional 
Nile flood with which we had to deal, this w^as, I think, a very low 
sum. L.E. 2,530 of the amount was, on account of special measures, 
required to protect the city of Cairo and Boulak during the height 
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of the flood . The expenditure during the last few years has been as 
follows : 



1884 L. E. 

1885 » 

1886 » 

1887 » 



58,000 
61,535 
44,341 

48,826 



70 . — Captain Brown reports favourably of the state of the 
river throughout his four Provinces, but it was still necessary to add 
protective works at the three most critical points . 

His figures are as follows : 



Name 



OF PROVINCE 



Assiout^ 



» 



Beni-Souef. 



Place 



Mangabad 
Nazali 
Wasta 



Total. . . 



1886 



STORISDSID 



G« M* 

3,484 

1,733 

10,766 



15,983 



GIST 



L •£• 

657 

(•) 45 

1,099 



1,801 



1887 



gnns osD 



2,587 
1,451 
5,535 



9,573 



GIST 



L.B. 

496 
229 
459 



1,184 



Both at Mangahad and Nazali, Captain Brown now reports 
that there are signs of the force of the current swinging towards 
the East and away from the exposed face. At Wasta too the heavy 
spurs erected during the last few years have done their work, and 
the channel of the river is moving towards the East. There are 
three other places where protective works were formerly necessary, 
hut are so no longer, viz : '■ 

Immediately South of Minieh . 

Immediately North of Samalut . 

North of Beni Mazar. 



(t) Cost of placing stones only. 
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The following figures shew the expenditure in connection with 
the opening left in the embankment of the Koshesha basin at Abu 
ELadiga. 







1886 


1887 








GGBIGmUS 


COST 


evBic urns 




GIST 






L.E 






L.E. 


Flarthwork . . . 




35,307 
3,963 


1,236 
815 


40,888 
4,794 




1,401 
1,001 


Stonework 






Total cost. . . 






2,051 






2,410 



This outlay is rather on the increase, and every year that a 
permanent masonry work is delayed, it will become more difficult. 
The subject is therefore receiving serious study this year as already 
stated in para: 61. 

71 . — In Giseh, Mr Foster erected a spur at Kodayah on the 
east band (1,012 cubic metres of stone costing L.E. 121) and 
remarks that three or four more will be required here to protect 
the village. Two were added to the three spurs already built at 
Nezlet-el-Eyan also on the east bank where Mr Foster says : 

The erosion extends a length of nearly 4 kilometres. The spurs have been 
very effective in the length of the bank they protect, no further eating away 
having occurred in 1887 . This was the worst place in the Circle . 

A heavy groyne was erected on the west bank a little north of 
the town of Giseh (2,000 cubic metres of stone costing L.E. 420), 
the eflTect of this is doubtful. 



72. — In Behera, 10 new spurs or groynes were made, and 23 
old ones were repaired at a total cost of L.E. 1,477. Of the for- 
mer, two were at Halkil Gamal north of Atfeh, five small ones at 
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Shamasma south of Rosetta, and three small spurs in front of 
Rosetta itself. Mr. Foster reports : 

Abu Khawi is the only erosion which gives any trouble, not because there 
is much danger, but on account of the complaints of the inhabitants of the 
village. 

73. — Mr. Willcocks spent only L.E. 620 in the repairs to 
the spurs of Menoufieh auad Garbieh, a sum which is too small. 
He reports that a good deal is required between Kafr-Zayat and 
Dessouk on the Rosetta Branch, and between Daharia and Kafr 
Batik on the Damietta Branch. In spite of all short comings, how- 
ever he staved off an unusual flood in very complete fashion. 

74. — In the three eastern Provinces Mr. Garstin reports 34 
new spurs built, and 34 old ones repaired. This involved an outlay 
of 6,581 cubic metres of bricks, 12,827 cubic metres of stone and 
2,092 cubic metres of earthwork, costing altogether L.E. 6,433. 

Near the mouth of the river below Damietta the action of the 
waves is very destructive of the bank, and there is both a canal and 
a military road to protect. Mr. Garstin writes : 

In 1887 we decided to try a system of short spurs each at such a distance 
from the next as to protect the line of bank between the two. Twenty spurs 
in all were made on this principle, and it has succeeded excellently well. The 
cutting of the bank has stopped, and a foreshore is gradually being silted up 
between the spurs. Of course this is an expensive method of protection, and 
could not be well employed on any great length of bank, but in a place like the 
above where it was absolutely necessary to stop the river fix)m eating into the 
canal, it was worth the expense. 

75. — Major Ross continued through the year to devote much 
study to the survey of the country. He has now finished a useful 
map of Dakahlieh (saving a small piece of Menzaleh,) and Ihe part 
of Sharkieh north of the Bahr Moes was surveyed and levelled as 
well as a strip on the north of Kaliubieh. After the floods a survey 
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Mohamed Bey Sabri Chief Engineer, Ismailiah canal. 

Ahmed eftendi Said » » Sharkieh. 

Mohamed Bey Zahir » » Menoufieh. 

Mohamed Bey Talaat » » Garbieh, 1"^ section 

Aly Bey Borhan » » Behera. 

Abdul Wahab Bey Zeki » » Rayah Behera. 

Mahmud Bey Talaat » » Giseh. 

Mussa effendi Ghalib » » Fayoum. 

Mohamed eflTendi Neghib » » Minieh. 

Aly effendi Badr » » Assiout. 

Abdul Fattah bey » » Girgeh. 

Ismail effendi Sirri Assis* Engineer, 1"* Circle. 

Hassan effendi Raghib » » » » 

Ali effendi Massaood » » » » 

Hussein effendi Wassif » » » » 

Ahmed effendi Hilmi » » » » 

Ali effendi Taleb » » » » 

Ibrahim effendi Sabri » » » » 

Mahmud effendi Fahmi » » 2*** Circle 

)) effendi Mungi » » » » 

» effendi Mohib » » » » 

Ahmed effendi Husni » » » » 

Ibrahim effendi Rifaat » » 3"* Circle. 

Abdul Magid effendi Farid. ...» » » » 

Hassan effendi Rassim » » » » 

Ahmed effendi Hamdi » » » » 

Ali effendi Shauki » » » » 

Mohamed effendi Zohdi » » » » 

Mahmoud Rifki » » » » 

Abdulla effendi Wahbi » » 4'" Qrcle. 

Ibrahim effendi Halim » » » » 

Yussuf effendi Sidki » » » » 

Abdel Rahman effendi Wahbi . » » » » 
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1. — The following table gives the total expenditure of the 
year compared with that of 1887. The details will be found in 
appendix A. 



New Works : Ordinary Budget 

» Million Grant 

» Special (Nubarieh Canal) 

Repairs and Maintenance : Ordinary Budget 

» )) » Corvee Relief 

» » » Corvee Ransom Fund. . . 

Paj'ment lor water pumped by Behera Irrigation 

Society / 

Tools and^ Plant : Ordinary 

» » Million Gran. 

Total L. E. 

Establishment : Ordinary Budget 

)» Million Grant 

Add 75 0/0 of Central Administration 

Total Establishment.... L.E. 



SPENT 


SPENT 


1888 


1887 


L.E. 


L.E. 


25,156 
346,908 

45,965 
117,918 
249,846 

74,050 


29,798 
342,479 

23,453 

105,804 

233,561 

4,046 


61,255 

662 

5,990 


53,851 

820 

6,544 


927,719 


80J,356 


48,525 
16,155 
31,156 


44,054 
16,758 
15,590 


95,836 


86,402 



The Establishment charges are therefore 10.3 per cent of the 
money expended on works. In 1887, the percentage was 10. S. 

The excess this year in the cost of maintenance both on the ordi- 
nary Budget and the Fund for Corvee Relief is chiefly on account 
of the mischief done in 1887 by the very high Nile floods. The 
larg-e sum received as Corvee ransom is balanced by the smaller 
number of men called out to forced labour, but the number of 
the latter is still too great. 



2. — For the first half o( the year the supply of the water in 
the Nile was normal, but the heat in June and July waa excessive, 
and the demand for irrigation was consequently very great. The 
rise of the river was felt at the Barrage in the 23'''' June which 
enabled us to send more water down the Damietta Branch and to 
relieve the pressure in the Eivstern Provinces. The following table 
is of interest, and shews the regularity of the state of the river 
year after year compared with any other large river I know of in. 
the world. When the water's surface at, Assouan stands below two 
pics it may be considered as Low Nile. 





ASS'JUAN UAUOE 




m™,«.,«. 


1 pic 




YEAR 


Fell bd«»- 


'°"Lir 


tun Itn^-! 


\lllDbw"tlllJl 

l*lu. i pirs 


U fin 




18S1 


never 




tj 


always 




13"' Aug. 


- 24 kirats 


l««j 


IJ'" A:iril 




IS 


^T'" June 


7n 


■A-' ., 


" 


^.54 melrii 


188G 


3 « 


1 


11 


in'" n 


in 


15'" >, 


" 


1ft 9 '/.inch. 


1887 


G " 


1 


1:2 


31V May 


S4 


4.1, „ 






If^SS 




1 


ll> 


?1" June 




US'" >. 







When the river has attained 16 pics at llhoda the flood is 
supposed to have reached the delta, and the ceremony of opening 
the Khalig el .Masri or Cairo <~' .jal takes place. 

fi. — As the flood of 1887 haxl been one of tlie Iiighest on record, 
Ko that of 1888 was with one exception (1877) the lowest of this 
century. The water surface never rose above li pics 10 kirals 
at Assouan, or above 18 pics 14 kirats at Rhoda where it was 2.59 
metres lower than in 1887. This was disastrous for much of the 
crops of Upper Egypt, and injurious in the Delta. In the former 
there is an area reported exceeding 300,000 feddans over which the 
water did not flow, and which have therefore remained out of culture 
this last winter or what is called SharfUd. It is sat^factory to 
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know that this area would have been much greater, but for ihe 
measures carried out under the direction of Lieut. Col. Ross dur- 
in<i; the last three years, and the vigorous action of Mr. Willcocks 
who accompanied the Minister of Public Works in a tour to 
Upper Egypt in September, and took such active steps as to save 
a large area in Girgehfrom barrenness. Mr. Willcocks' report 
on the subject will l)e found in the appendix C. 

4. — Throughout this year it was on the Barrage at the head 
of th4> Damietta Branch that work was carried on. Consequently 
a less supply was sent down it and the Eastern Provinces on its rights 
bank had less water than usual. By enforcing a system of rotation 
however Mr. Garstin secured the cotton crop from any actual loss. 

5. — The usual temporary dams on the Damietta Branch below 
the heads of the Sahel canal and Bahr Moes, below that of the Man- 
surieh caaal and North Obf the tow^n of Damietta were made and 
remove:!. The first of these has been made yearly since 1885, the 
others since 1S8G. I hope that this year (1889) will be the last in 
which they will be required, and I shall be glad of it : for not only 
are they expensive, but their efiect on the river bed year after 
year is not good. 

Th« net cost of the dam North of Benha was L. E. \^i)02, 
of that North of Mitghamr L. E. 4 030. North of Damietta only 
L. E. 136 was spent in rq)airing the earthen dam of 1887. This 
was remarkable considering the force of the flood of 1887. It was 
not intended to close the river, but merely to narrow its mouth 
and so produce an outward current. But Mr. (Jarstin reports that 
so little water w^as sent down that it only succeeded very partially 
and the salt water penetrated as for as the village of Zarka, 30 kilo- 
metres a])ove Damiettii. As regards this Mr. Garstin states tliat. 

The eniiines on the Nile bank had to pump brackish water for a lime. 
Wlierever this was done, although the ric2 was killed, the cotton as regards 
both the quality and out-turn was better than it was anywhere else. 
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IRRIGATION BRANCH — EXPENDITURE FOR 1887 ( 


continued). 


1 

2 
3 
4 

5 
6 

7 

8 

9 

10 

11 

12 
13 
14 
15 
16 

17 

18 
19 
20 
21 


DESCRIPTION OF WORK 


TOTAL 

« eiehwoik 


TOTAL 

fa rnriiw 


TOTAIi 
ii 

Circle of IrrigatioB 


II.-- Ordinary Budget — Original Works. 

Sharkieh : 
Three Resrulators — Samana GaDal 


L. E. 

992 

232 

10,00 

12,48 


L. E. 

3,470 
2,524 


L. E. 

5.994 
7,713 

4,128 


Ganabieh Salhieh Rej^ulator — materials collected. 
New Head — Wadi Canal 


Earthwork — Towehr Drain 


Dakahlieh : 
Nizam svohon. Shon Canal 


1,850 
674 


Alterations — Mit Abu Ali Recfulator 


Menoufieh : 
Completion of Melig Regulator and Lock 

• 

Oharhteh : 
Salahib Lock and Regulator 


930 


930 
6,783 


2,173 

2,561 

2,032 

17 


Bahr Saidi — Head Lock and Regulator 

Kantaret Usman Lock 


Esbet Zeni Lock 


Behera : 
Mehallet Bishr culvert 


377 
436 
328 
74 
425 


1,640 
2,488 


Sahranieh Head Sluice 


Farhashi » 


Kilometre Pillars 


Three Inspection huts 


Giseh : 
Strenghening Regulator Rayah Behera 

Fayoum : 

Hpa./1 Sihiir^Q 


2,488 


494 

240 

890 

23 


1,647 


Matul Weirs 


1,647 


Protective Works Lahoun 


Dam in Bahr Yusuf 

Carried fbnoard 


• • • • 


«... 


19,482 
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8. — A further extension this year was made in Corvee aboli- 
tion, by the permission accorded after much discusion to the whole 
corveable population of certain Provinces to redeem themselves . 
It was an experiment and was confined to the Provinces of Shar- 
kieh, Menoufieh, Gharbieh,Giseh, Beni-Souef, Minieh, and Assiout. 
The districts of Gafarieh, Zifta and Mehallet el Roh in Gharbieh 
were exempted, and furnished Corvee as usual. The ransom sum 
was fixed at P . E . 40 per head generally throughout Lower Egypt 
and for lands on the Ibrahimieh canal, P . E . 20 in the rice districts, 
P.E. 30 in Upper Egypt generally. It was not until February 
that the measure was sanctioned when Corvee work was already 
l)ogun, and in progress. The difficulty at once arose as to who 
were the corveable. The old census of Mohammed Ali was entirely 
out of date. The census of 1882 was not relied on. Some mou- 
dirs like that of Beni-Souef gave up in despair and not a man in 
the Province ransomed himself. In Minieh things were hardly 
better. ^Vhile the active and intelligent Moudir of Assiout found 
59,000 men willing to pay ransom. 

y. — The accompanying table gives the statistics of Corvee 
lal)our, etc. The numbers shewn as redeemed in the Province of 
Dakahlieh does not quite represent the case. Corvee redemption 
in treneral was not allowed in this Province, but the State 
Domains have always exercised this right as regards their peasan- 
try, and the sum here recorded is what was due for former years 
as well as 1S88. It is sati^actory so far to know that while in 
1883 there were 202,050 men employed for 100 days on forced 
lal)our, the number in 1888 was only 58,788 men. Mr. Garstin 
notes that about one quarter of the whole work done in Dakahlieh 
viz : 200,799 cubic metres of earthwork consisted of streng- 
thening the Nile embankments rendered necessary l>y the injuries 
done during the flood of 1887. The same remark holds good for 
Giseli, and generally throughout Upper Egypt. In some Pro- 
vinces indeed and notably in Girgeh so much labour was bestowed 
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on strengthening cnil)ankments that tlie clearance of canals 
was neglected, from which serious results occurred when the Nile 
flood failed. 



10. — Among the peasant proprietoi's of Lower Egypt the 
Corvee Redemption has been very popular, and large numl)ers 
have readily paid. It is not so among the large proprietors and 
owners of EsbcJn^, Many of these are Europeans, and they 
look on themselves generally as a privileged class who are entitled 
to all the State can give them without rendering the slightest 
service in return. Mr. Willcocks calculates that while the 
numbers who paid ransom money per 100 feddans were among the 
fellahin of Menoufieh at the rate of seventeen men and in Gharbieh 
of seven men, the holders of Esbehs paid in Menoufieh only for 
two men per 100 feddans and in Gharbieh for two men for 
500 feddans. This glaring evil we must hope will l)e rectified 
ere very long. 

11. — The dredging done by Messrs. Fox and Andei-son in the 

three Eastern Provinces was on the whole satisfactorv. It amoun- 

t/ 

ted to (>37,599 cubic metres against 802,795 done in 1887, but as 
200,812 cubic metres dredged in 1887 were not paid for until 188S, 
the}' appear in financial accounts as belonging to the latter year. 
Of course it would be more satisfac*tory if such a large quantity 
were not required, but clearance done by dredging instead of hand 
labour is generally a gain. 

In Beherah, Mr. Foster reports that for the first time the dredg- 
ing was done in a satisfactory manner by the Beherah Irrigation 
Society. The volume dredged in the Rayah Beherah and Kha- 
tatbeh canals was 503,745 cubic metres, against 522,111 in 
1887. On the smaller canals of Beherah, 41,978 cubic metres 
were dredged. This was the first year dredgers were ever at work 
on these last. 
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IRRIGATION BRANCH -^ EXPENDITURE FOR 1887 {continued). 



NAME OP WORK 



VI. — Expenditure on Corvee Ransom Funds. 

Bakahlieh : 
Siala Drainage Works-Bahr Saghir 



Enlargement Nizam Drain 



Menoufieh : 
Iron pipe aqueducts, Mitbera Canal. . 



Drainage syphon, Kafr Rabie 



Repairs to Regulators 



Gharbieh : 
Irrigation pipes, Bahr Saidi 

Repairs Nashart Regulator 



OUTLAY 



Li • £• 



630 
1,444 



411 
295 
411 



Fay (mm : 



Petty Works 



197 
575 



85 



Total... L E. 



Total 



L* £. 



VII. —- Payment to Behera Irrigation Society. 



FOR THE SUPPLY OF WATER IN THAT PROVINCE I 



Fixed annual sum 



Supply of water at Atfeh . . . . 
» » Khatatbeh 



L.£. 

26,320 
10,073 
17,458 



Total 






2,074 



1,117 



772 



85 



4,048 



L •£• 



53,851 
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APPENDIX B. 



BARRAGE REPAIRS 



It having been decided to commence the work of repairing the Barrage by 
strengthening the floor of the left half of the Rosetta Bridge, the enclosure of 
that part of the structure within earthen dams was begun on December 2"** 
1886. The dams were double, the outer dam having been intended to act in 
case of the inner one slipping. As the orders of the Public Works Ministry 
were to the eflfect that the water surface of the Barrage should be maintained 
at R.L. 13.00, if possible, and should never except under pressure of threatened 
accident fall below R. L. 12.80, the crests of these upstream dams were kept 
to an uniform level of 14.50. They were constructed in water varying in depth 
from 1 7, metres near the shore to 5 metres in the middle of the river 

The downstream dams were brought to the level of 12.50 as the surface of 
the water was at R. L. 12.00 when they were made, and fell steadily to its 
summer level of 10 in April. 

The dams were constructed in two months without any diflBculty . The gates 
of the left half of the Barrage having been shut so as to reduce the flow of 
the water over the area to be enclosed, the two banks upstream and parallel to 
the Barrage [were run forward for about 8 metres^ by end-lipping Bowles 
Portable Railway and Rolling Stock being used. At this point, the current, 
setting diagonally towards the open half of the Barrage, and the draw caused 
by the leakage through the shutting of the closed half, prevented further 
progress being made in this manner. The completion of the outer dam was 
then pushed forward. At the end of the completed portion of the dam, a boat 
bridge 40 metres long was got into place, and a similar bridge was made 20 
metres from the point at which the dam changed its direction and turned to 
meet the Barrage. These two bridges were finished with a plank roadway 12 
metres wide, and the bed of the river below them, and for 20 metres downstream 
vas floored with sand bags to prevent deepening by scour. The portions of the 
dam between the ends of the two boat bridges and between the outer bridge and 
the Barrage were brought to water surface by dropping sand bags along the 
alignment of its inner edge and backing with earth tipped from boats. 
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The regulating brige for the Bahia canal at Mitghamr had been 
built in 1<S87. That for the Mansurieh canal was completed in 
1S.^S, and the adjoining lock had its foundations laid. At Man- 
sui*ah the swing bridge for the railway over the Mansurieh canal was 
iinished, as was the great tail lock into the Nile which was opened 
bv II. E. Mohamed Zeki Pasha, Minister of Public Works, on the 
C)^" July. This work has cost altogether L. E. 26,327. 

The -cock and regulating bridge at Kalangil on the Bahr Saghir 
were finished, but not opened until the beginning of 1889. They 
have cost altogether L. E. 17,480. 

li). — Between the two branches of the Nile the lock at the 
head of the Ravah Menoufieh was finished in 1887, and the canal 
itself was closed from the P* December to 20*'' January 1888 to 
allow of the lock being opened to traflfic. It has cost altogether 
L. E. 15,222 and is of great value allowing of good navigation at 
all times between Cairo and the centre of the delta. 

The lock at the head of the Bagurieh c^jnal was finished and 
opened during the year. Its costhas been L.E. 12,903. The lock 
at Shubrabas on the same canal as reported last year gave much 
trouble. About two thirds of the foundations had been laid in 1887. 
In 1SS8 the rest was finished and the side walls were built up to 
2.50 metres above floor. 

The Dalgamoun swing bridge under the railway is being carried 
out under that Administration. It was not begun during 1888. 

The incomi^etency of the contractor employed on the Kodaba 
tail lo(*k connecting the Bagurieh canal with the river and the 
<*ons?quent legal proceedings occasioned the loss of a whole year, 
durin^i: which nothing was done. 

The look and railway swing bridge of Santah had been begun be- 
fore the end of 1880, but the contractor failed. It was taken up 
ao-ain at the beginning of 1888, and the swing bridge was finished 
and opened for traffic. The lock foundations gave much trouble, but a 
considerable portion was done before the Nile floodstopped the work. 
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and the wall above which was 8 metres high cracked badly and lent over out 
of plumb. 

By the evening it became apparent that further pumping would probably 
result in the fall of the lockwall, and the water was therefore allowed to rise 
2 metres. At that height the springs ceased to throw mud, and owing to this 
and to the pressure of the water on the soil outside the foundations, a certain 
amount of stability was obtained and time thus gained for further work. 

When pumping was discontinued, the ground had been cleared for the 
upstream apron for its full width of 25 metres and for a length of 30 metres. 

About half this area had been covered with rubble masonry to an average 
thickness of 1 metre. 

Concrete composed of 5 parts of broken stone, 1 Vi parts of desert sand, and 
1 part of Portland cement, was then substituted for rubble masonry. 

It was laid by tipping and treading down the tiphead. After two weeks when 
the water was pumped down, the work was dug into and found to have 
well set. 

The laying of the remainder of the apron gave no trouble. Springs occurred 
at a good many points, but they did not threaten the safety of the structure and 
they were all satisfactorily closed. Where the soil was of sand the lower part 
of the apron was built of rubble masonry in mortar composed of 1 V, of homra 
to 1 of lime. 

Where the soil was bad the whole was made of rubble stone laid in mortar 
composed of 2 of sand to 1 of cement. 

Concurrently with the laying of the apron, the repairs and additions to the 
existing floor were carried on. A great deal of difficulty was met with, owing to 
the ruinous state of the foundations of the bridge and to the tangled mass of 
rubbish of all sorts with which its floor was buried to the depth of 3 metres. 
The cofierdam, enclosing arches n®* 46 to 55 inclusive, had partly tumbled 
down. It had been originally very strongly constructed and largely braced 
with iron rods. These had bent and were interlaced with timber, stones, chains, 
and every conceivable form of debris. The removal of almost every timber of 
this cofferdam was followed by a squirt of water through the floor, and during 
its removal and the building of the new floor, the bridge itself cracked badly, 
evidence of considerable settlement. 

The floors of the arches were raised to heights varying with the condition in 
which they were found to be. W 53, which was the worst of all, was raised to 
R.L. 11.50. The springs under this arch were numerous and prevented the 
water being got down below 2 metres above floor. They were closed by the aid 
of iron pipes. The floor having been cleared of debris, silt, and rubbish as far as 
possible, ordinary cast iron pump pipes 6 feet long were put into place, one 
yertically over each spring, and concrete was tipped to water surface round 
them and over the whole area of the floor. Whilst this was being done, the 
water coming through the pipes was led away to the pumps in troughs and 
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by channels previously prepared. When the concrete had set for six days, a 
trench 1 metre wide and extending firom pier to pier was dug through the 
concrete down to floor level, a site having been chosen which was as fair as 
could be judged sound. The floor was thoroughly cleaned and the trench was 
then filled in with concrete laid in layers and rammed. The object of this was 
to make a water tight diaphragm extend from the old to the new floor, and thus 
to prevent creep of water between the two. The pipes were then filled with 
finely broken concrete metal and closed by V^ inch iron plates bolted on to their 
flanges, india rubber packing rings being used to make the joint tight. The 
whole floor was then concreted over to the necessary height and the Ashlar 
face laid. 

One 12 inch, one 10 inch and two 4 V, inch pipes were used in closing the 
springs coming through the floor of this arch, and although all precaution was 
adopted the arches cracked considerably during the progress of the work. 

Arches N*" 52 and 54 were also troublesome, the floor downstream of N** 54 
being broken across diagonally in two separate lines — One of these lines was 
a crack for half its length widening out into a fissure 4 inches wide for a length 
of about 4"". 

Where cracks of this sort occurred, they were staunched as follows : The 
broken floor was cleared of debris bit by bit afad covered at once with sand to a 
depth sufiicient to keep down the springs. It was then surrounded at a distance 
by concrete laid after thorough clearing on the sound floor and carried up to a 
level at which the springs could not break through it. The concrete was then 
pushed on inwards until it was stopped by the flow of water. When this 
occurred the sand was carried away as deep as possible, and rubble masonry 
laid in cement mortar was built on the sand, a trench about 5 m. wide being 
left coinciding with the crack in the floor. Concrete metal was laid a few inches 
deep, and on it a pipe 2 m* longer than the crack closed at one end and 
perforated with Vj inch holes along its under half circumference for so much of 
its length as coincided with the crack was securely built into the new masonry 
for its imperforate length. 

An outflow drain was left in the masonry in the prolongation of the pipe, 
and the water from the broken floor thus was passed through the pipe to the 
pumps. When the masonry had set, the pipe was covered in with masonry laid 
in cement gauged neat, and the whole then raised to a safe height. The end of 
the pipe was afterwards closed with an iron plate and the outflow channel 
built up. 

Upstream of arch N** 51 and between its cutwaters no floor appeared to have 
been built as no trace of it could be found at 1.5 metres below its proper level. 

The floor downstream of the Barrage was found to terminate at the distance 
of 12 metres firom the bridge in a row of piling. Such drawings of the work as 
exist show a talus of concrete extending downstream of this piling but in one or 
tWA V Ml of it be toojoA. The piling itself for almost its whole 
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length projected from. 5 to 1. 25 metres above the floor and along its line 
numerous springs existed. The piles were all sawed ofiF to the level of the floor 
and covered with rubble masonry 1 V4 metres thick, this masonry being 
carried downstream to a distance of nowhere less than 7 m". 

Downstream of arches N°' 48, 49 and 50, the floor was extended to a distance 
of 22 metres beyond the piling, and downstream of arches 51, 52, 53, 54 and 55 
it was carried to a distance of 30 metres. 

The left upstream lock was protected for its whole upstream length by an 
apron of rubble masonry 1 metre thick sloping from R. L. 12.00 at the wall 
down to R. L. 10.00 at a distance of 12 ms, a toe 2 metres wide and 1 metre 
deep being given to the whole length. 

Parallel to the Barrage and at a distance of 20 metres from the upstream 
edge of its existing floor, a row of sheet piling was driven for a depth of 5 
metres, the new floor being carried over it for a width of 5 metres. 

Cast iron grooves in which the new drop sluice gates will work were fitted 
to arches. 

The repairs to the floors of arches n°' 33 to 61 inclusive were completed by 
July 1"S on which date work was stopped by the rise of the river. 

In all 5,221 cubic metres of concrete, 12,985 cubic metres of rubble masonry, 
412 cubic metres of Trieste stone Ashlar, and 1,491 cubic metres of Tura stone 
Ashlar were laid. 133.6 cubic metres of piling were also driven. 

The total expenditure on the work was L. E. 81.333. 

The un watering wasdoneby six 12 inch centrifugal pumps, two lOincg centri- 
fugals, and one 9 inch pulsometer. An arrangement of a 4 inch pulsometer 
mounted on a truck with boiler and flexible suction was found to be very 
useful inunwatering small areas. 

The work was carried on during the day without holidays from December 
2»* 1886 to March 2»^ 1887. From the latter date to July 1"' it was prosecuted 
without intermission. The lighting employed was electric, 8 arc lamps of 2000 
candles power each being employed. 

(Signed) A. G. REID. 
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Mr. Garstin has further spent L. E. 1,301 on the improvement 
of roads along liis eanal banks which are now in many places fit 
for general traflSc. 



21. — The following is given by Mr. Garstin as the length of 
canals and drains in the Eastern Provinces. Had the canals been 
originally laid out on any scientific system the irrigation might 
have been effected with a much smaller number. 



PROVINCE OR LOCALITY 


SEFI CANALS 

KilomRlres 


MLI CANALS 
Kilometres 


DRAINS 

Kilometres 


TOTAL 

GOVERNMENT 

CHANNELS 

Kiloinclres 


Kaliubieh 

Ismailieh canal 

Sharkieh 


145 

276 

1,762 

1,258 


522 

• . 

352 

410 


• a • 

152 
324 


Ciu 

270 

2 2(]> 


Dakahiieh 


l,9l»2 




Total. . . . 


3,441 


1,284 


476 


5,201 



Mr. Garstin estimated that during the Sefi of 1888 each feddan 
of land required in Sharkieh 19. 14, and in Dakahheh 17.68 cubic 
metres of water. 

The following canal and river discharges measured about tlie 
18*^ June are of interest, the gauges up and downstream of the 
Damietta Branch Barrage being 12.93, and 11.55. 

Ismailieh canal 2,559,017 cubic metres per diem. 

Sharkawieh canal 034,693 » » » 

Bassussieh canal 322,234 

Bahr Moes canal 1,729,036 

Sahel canal 1,973,203 

Mansurieh canal 1,635,552 

Urn Salama canal 1,330,344 

Total discharge irrigating 
three Eastern Provinces. . . 18,184,080 » » » 

Discharge of river at Man- 
sourah 7,800,000 » ,> 



» 


» 


» 


» 


» 


» 


» 


i: 


» 


)) 


)) 


)) 


» 


» 


» 
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APPENDIX C 



Note on Irrigation improvements in the Faynm 
by Msgor J. C. Ross C. M. G. Inspector General of Irrigation. 



When Sir G. Scott Moncrieff wrote his Note on the works to be constructed 
in Egypt, and for which the million was sanctioned, the Fayum was put down 
at L. E. 120,000. Nothing practically was known about the Fayum except that 
it was curiously behind all the other Mudireyahs even under native rule. 

2). Mr Foster, when the Fayum was under him, made several reconnaissances 
and studies which resulted in Mr Hewat's receiving a memo : tvom him in 
which the following were the chief points : 

A. Dam at kilo 12-14 Bahr Yusuf to give additional security to Lahun Bank 
primarily, and secondarily to give more certain supply to the canals between 10 
and 17 kilometre Bahr Yusuf. 

B. — Establishment of great drainage channels which he proposed to form 
(1) by abandoning the large canal of supply, the Nezlah, and turning it into a 
drain, connecting it with the Wadi-el-Minya, and (2) by abandoning irrigation 
from, and carriage of water for irrigation by the Ravine known as the Bats 
el Tamiyah. 

C. — Changes at the tail of the Bahr Yusuf which were to be eflfected by 
prolonging the main channel of the Bahr Yusuf, and there forming a new pond 
from which the canals would branch off. 

J). — Abolition of the Basin system in the Province by changing the Hod- 
el Tuyfir into Sefi and thereby largely diminishing the supply of water 
passing into the Birket-el-QJirun, thus stopping the annual incremental rise of 
the water which had since the opening of the Ibrahimyah canal submerged 
about 12,000 feddans. 

E. — Reclamation of various desert tracts conceded to proprietors under 
the decree of 1884. 

F. — Gradual conversion of the ravine canals into drains and alignment of 
the irrigation system on the ridges. 
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24. — The total quantity of earthwork done in maintenance of 



canals and drains during 1888 was as follows : 



PROVINCE 


SYSTEM 
OF WORK 


SEFI 
CANALS 

Cabic metres 


NILI 
CANALS 

Cubic metres 


REPAIRS 

OK MLI 

BANKS 

Cabic metres 


DRAINS 

Cubic metres 


TOTAL 

Cubic oelres 


SUM 
SPENT 


Menoufiieh 


Conlract 


258,471 


909,791 


154,917 


• • • 


1,323,179 


L. E. 

25,448 


» 


Corvee 


• • • 


■ • . 


• . • 


• • • 


• . • 


• • • 


Gharbieh.. 


Contract 


514,250 


221,590 


598,000 


1,115,346 


2,449,186 


44,518 


» 


Corvee 


111,086 


159,451 


• . • 


• • • 


270,537 


• • • 


Total. . . 


• • • 


883,807 


1,290,832 


752,917 


1,115,346 


4,042,902 


69,966 



From this table it is shewn that in these two Provinces only .69 
per cent of the work was done by forced labour, and that 27 per 
cent of the whole was devoted to the maintenance of drains. 

25. — The '^Sadds" or closure embankments across the tails 
of the canals in Gharbieh to prevent the water running to waste 
in the sea were made and removed as follows : 

On the Bahr Mahalla: made V^ January, removed 3'^ September 
)) » Tira » 15*** February, » Sl****^ August 

)) )) Shibin » 15*^ January, » 3P' » 



» 



» Nashart » 25*'' March, 



» 



18 



th 



)) 



The late date of the removals of these ^' Sadds" was due to the 
deficient Nile flood. 



20. — The summer was a hot dry one, and it was only by 
constant personal exertion and exposure that Mr. Willcocks 
managed to keep the great cotton crop alive. On the 15*^ May 
he commenced the rotation of irrigation by closing the canals for 
seven days out of twenty one. From the 20*-^ June he could only 
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keep them running seven days out of fourteen, from the 5*^ July to 
the 11*** August the canals were closed for fourteen days out of 
twenty one. This was fatal to the rice crops, the interest of w^iich 
it was necessary to sacrifice in order to keep the cotton crop alive. 

27. — Beherah and Giseh. — The most important thing 
to be done for the irrigation of Behera is the restoration of the 
Rayah Behera, or canal taken from above the Barrage, to enable 
it to carry water sufficient for the irrigation of the Province, and 
to render it independent of the costly pumping at Afteh and Kha- 
tatbeh. There is no other canal in Egypt so unsatisfactory and 
so discouraging. Large sums have been spent on it year by year 
and yet it is until now practically valueless. It would have pro- 
bably been easier and cheaper to have made an entirely new canal 
than to have gone on as we have done trying to restore to use- 
fulness a very bad canal. 

In 1885 and 1886 the unfortunate experiment was made of 
running this canal during Nile flood, in the hope that a scour 
would be produced and the bed deepened. Exactly the contrary 
eflTect took place. The sandy banks fell in, and the bed 'widened 
and was choked by a deposit of sand. Some of this was cleared 
away early in 1887, but the great flood of that year burst through 
its banks and again a great sand deposit was formed. All the 
dredging done since then has failed to bring the canal to a proper 
level, and the irrigation of Behera is really effected by the 
pumping stations. 

But in spite of all discouragement the Rayah Behera is being put 
into order. I am hopeful that after 1^*^ May 1890 we shall be able 
to dispense with the Khatatbeh pumps, and in 1891 that Behera 
will derive its irrigation from this canal, and no further pumping 
will be required. 

28. — As already stated in para : 1 1 the quantity dredged from 
the Rayah Behera and Khatatbeh canals during 1888 was 563,745 
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cubic metres at a cost of L.E. 23,448, besides which L.E. 4,039 
were spent on work which had been done during 1887. The cost 
of dredging the canal altogether since 1885 has been L.E. 60,531. 
The process of narrowing the too wide channels by brick groynes 
or spurs was carried on throughout the low^ Nile, and L.p]. 0,012 
was spent on this head. Mr. Foster reports that from kilo. 12 to 
kilo. 30 both banks are now well protected with spurs, 200 metres 
apart on straight reaches, and as near as 60 metres to each other on 
curves. The spurs are now all composed of burnt bricks, the 
cheaper materials used experimentally in former years having 
proved a failure. They have cost altogether as follow^s : 



1880 


L. E. 


6,205 


1887 


» 


8,033 


1888 


» 


0,012 



The sum of L.E. 585 was further expended on screens along 
the west bank to arrest the sand drilt. Since 1886 we have tried to 
carry the muddy flood water into the desert plain west of the Rayah 
Behera with a view of encouraging cultivation and checking sand 
drift, but the results are not yet of much value. 



29. The 


pumps worked as follows throu 


ghout the year 1888. 




Commenced 
pumping 


Finisljcd 
pumping 


Days 
working 


Menu diiily 
discliarge 

cubic motros 


Atfeh 


25ih Nov" 1887.. 
S'^ February 88. 


25*»» August 88. . 
12'^ » » 


27G 
185 


1,7.5,362 


Khatatbeh 


2,371,190 


Total discharge per di 


em , 


4,140,552 







The amount paid (see appendix A, Yll) to the Behera Irrigation 
Society for this water w^as L.E. 61,255. It would have been well 
to have begun the Khatatbeh pumps at an eai*lier date. As it was 
during the cotton crop and until the Nile rose the pumps were daily 
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supplying 5.25 millions of cubic metres, a larger volume than 
was ever furnished before. 

30 . — The dredging ceased and the Rayah Behera was opened 
on P* June, but it only added 500,000 cubic metres to the daily 
discharge. The system of giving irrigation by rotation on different 
canals was pra(*tised again this year in Behera, and met with the 
same unreasoning opposition. 1 trust now however the agricultural 
classes have learned that this system is not one of choice, but of 
absolute necessity if the present area of irrigation is to be maintained 
in summer. 

31 . — In para : 44 of tho Report for 1887 it was explained how 
during the rise of the Nile flood Behera suffers in comparison with the 
other Provinces from the tardiness with which the increased volume 
can be delivered on to its lands, and it was stated that a solution was 
being sought for this in opening a new flood channel to supply the 
Khatatbeh canal north of the railway crossing at Kafr Zayat. The 
project for this new feeder canal was approved by the Government 
on the 9**^ April 1888, and work was begun at once. The new 
Kafr- el-Ess canal is only 1000 metres long from the river to the 
Khatatbeh canal. Its bed width is 20 metres, and in an ordinary 
year it should be flowing two metres deep about the middle of 
August. Just to the south of where the new feeder joins the 
Khatabeh is a regulating bridge for controlling the water in that 
canal. The intention is then to force all the water that enters 
the Rayah Behera and the canal at Khatatbeh into the branch 
canals south of this regulator, and to irrigate the north eastern 
portion of the Province from the new canal. At the beginning of 
September when the water coming down the Khatatbeh does not usu- 
ally exceed 8 1 millions of cubic metres per diem, the new feeder 
should be carrying 5 i millions of cubic metres, a gain to the Pro- 
vince ofneai'ly 65 Vo of volume of water at a most important period. 
Most unfortunately an error of 70 centimetres was made in the levels 
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APPENDIX D 



Note on the desirability of head regulators to basin feeders 
by Captain R. H. Brown R. E., Inspector of Irrigation, 4^ Circle 



In considering the question of the desirability, or otherwise of providing a 
Nili canal with a masorny regulator at its head, the following must be borne in 
mind. 

The uses that a head regulator would serve are : 

(a) To keep out the early Nile water, until the Sefi Durra is harvested, that 
is, until the 10**» to 15'*» August. 

(b) To shut off the supply at the time of discharging the basins, so that the 
emptying of them may not be delayed by water continuing to flow into them. 

(c) To prevent over flooding of the basins by keeping the inflow under 
control. 

(d) To prevent the water of the upper basins flowing back into the Nile, in 
case of the Nile fall commencing too early with reference to the date for dis- 
charging the basins. 

(e) To enable the supply to be shut off in case of accident, such as a breach 
along the chain of basins, so as to allow of the supply being temporarily 
checked, while the breach was repaired. 

{f) To economise the amount of waterway required in the bridges between 
the basins and in the escape at the tail of the chain. 

2. — (a) An escape of whatever size at the tail of the section could not keep 
out the Nile water till the required date, and in the absence of regulators at 
the heads of canals, it is under present circumstances found necessary to make 
an earth bank across the canal mouth which is cut on the said date but, cannot 
be removed entirely, so that it results that, in Low Niles, when it is important 
to get the full discharge of the canal, the flow is checked at the intake. 

{b) If the head is not closed at the time of discharge, it would be necessary 
to enable the basins to be emptied as soon as they would be, were the mouth of 
the canal closed, to provide extra water way at each cross embankment and 
also in the escape at the end to correspond with the discharge still flowing in, 
and to provide a continuous channel from mouth of canal to escape. (This latter 
*wanld probably exist, or have to be made in any case). 
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G. — Level and survey chart of the Province. 

The following is the progress made under these 7 subheads : 

A. — Dam at kilo. 12-14. — Transfer of canal heads. 

We have come to the conclusion that Lahun is not dangerous if pitching is 
maintained, and that the old or downstream Bridge whose downstream face fell 
in before the arrival of the English, can be maintained secure by pitching. 

A pitched slope is added to yearly and spurs are added to throw the whirl- 
pool off the wing walls downstream. 

The canals on the left have been found by levelling to be far below present 
surface level of Sefi, and the Sela at kilo. 10 Bahr Yusuf, the great canal to the 
right, has been given a secure supply hy a loose stone weir at kilometre 12 
Bahr Yusuf. 

I have, after much study, came to the conclusion that owing to Ravines which 
must be crossed, the country to the right between kilometre 12 and 17 cannot 
be safely nor permanently irrigated by a parallel high level canal on the right, 
and that it is necessary and more safe and economical to syphon under the Bahr 
Yusif at 15 y^ kilo, and take the high level water at present from above the 
stone weir at kilometre 12 and eventually from above Lahun. 

After Lahun has been set in order to maintain the high winter and flood 
level for the Bahr WardSin, the left parallel canal will then readily be taken 
along the desert and crossing under the Bahr Yusif by the syphon at 15 V, 
irrigate all the country to the right by free flow, and thus avoid the great 
Banks over the Ravines. 

B. — Establishment of great drainage channels. — Bats et Tamiyah. 

This great Ravine is supplied by a sluice in the Bahr Yusuf near kilometre 
18, and the supply turns numerous wheels which lift the water out of the Ravine. 
The water after passing down the Ravine feeds the Sarb and Radah canals 
which irrigate the lower levels of the Bahr Wardan system. The numerous 
canals on its left bank from the Bahr Yusuf escape their excess water into this 
Ravine and thus there is a large supply passing down in flood time which falls 
over Tamiyah wall and then into the Birket-el-QSirun. 

The idea ofreserving this ravine exclusively for drainage has been abandoned, 
partly owing to the great difficulty of maintaining its existing wheel lift irri- 
gation, and partly owing to the fact that the water passing down the Ravine 
even in summer is not deteriously salt. The absorption in the Ravine is nil 
owing to the bed being rocky in most places. 

Until the Bahr Warden on the right of the Ravine delivers summer supply 
(Sefi) throughout the season and the broken ground to the right of the Bahr 
Yusuf between 12 and 17 kilometres is irrigated easily by the syphon proposed 
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escapes could pass off. Should they dicharge an excessive amount in exceptional 
years, and the escape, owing to the want of difference of level between the tail 
basins and the river not be able to pass it back into the river, they, being of 
small section, could be closed by stones, as this condition would not occur often. 

4. — It is possible in a very High Nile, that the main feeder, without a head 
regulator, would pour such a volume into the terminal basins of the chain, 
and the Nile opposite this basin be at such a high level that the tail escape 
would not discharge sufficient until the level of water in the basin has risen to 
a dangerous height. Such a state of things, the head regulator would prevent. 

I append to this Note a sketch of an ideal chain of basins such as I have had 
in my mind and while writing this. The group of basins represented are similar 
to the group to the south of Sohag from Salibah Samhud to Sohag, but the 
main feeder has been simplified by assuming one instead of three, and 
omitting all complication due to subdivision of basins along and adjacent to 
the Sahel. 



(Signed) : R. H. Brown, Captain R. E. 



10 



— 64 — 
E. — Reclamation qf various desert tracts. 

There are all round the Fayum signs of a more extensive cultivation which, 
it is believed, existed between 1,300 and 1,500 A. D. The retrogression of 
levels of the Bahr Yusuf, and the formation of ravines by disastrous breaches, 
and the non-maintenance of the great Miniya wall aqueduct caused the aban- 
donment of this irrigation, and there are now about 60,000 feddans of black 
soil deposit varying from 2 metres to 20 centimetres deep lying waste and 
the villages in them marked by mounds. They have nearly all been given 
out under the decree of 1884. They are 3 in number : 

(1) The north edge of the Fayum containing 45,000 feddans. This will be 
irrigated by the Bahr Ward&n at an estimated cost of L. E. 35,000. The survey 
has been pushed up to Kom Wasim and reconnaissance has shown that the 
deposit reaches to the further edge of the Birket-el-QJirun. The old canal still 
exists and has its head marked by enormous mounds of silt at kilometre 10 
Bahr Yusuf which has here sunk at least 2 metres in surface level. 

(2) The Hasan Pasha Fadil concession. 

This strip containing 3,000 feddans lies between the Bil&mah and the Bats- 
el-Tamiyah two ravines worn by the water from Bahr Yusuf breaches. A canal 
exists in the strip and two corresponding canals exist on the other side of the 
dividing ravine taking from the Bahr Yusuf. If the ravines were non existent, 
the Bahr Yusuf would irrigate this easily. 

The owner of the concession, Hassan Pasha FJidil, has tried to dig a canal 
and has fsdled, and still has either to bank across the ravines or make a syphon 
under the Bahr Yusuf to bring high level left water from the stone dam at 
12 kilometre. 

(3) The Abu Nur and Lower Nezlah tract. 

This tract was irrigated by a canal which was the prolongation of the Bahr 
Arus. It crossed the Minya Ravine by a masonry aqueduct of great length, and 
the traces of the canal exist at the Shekh Abunnur at the southern extremity 
of the wall. The canal is visible in the desert all down the southern edgtt of the 
Fayum and has given a deposit of black soil at Batn Harit and Qasr-eUBindt 
at a level from 2 to 4 metres higher than present levels. The ruins of aqueducts 
near the great wall of Minya are very striking. This wall was latterly used as 
the dam for the basin recently abolished. Various concessionnaires have by 
private efforts and subscriptions irrigated about 2,000 feddans out of the total 
of 12,000. Much of the soil has been unfortunately removed by wind leaving 
only from 30 to 50 centimetres on the rock. 

A study has been commenced of this tract, and in 1888 a definite project will 
be submitted. 
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Mr Bouteron, of the Domains, is however averse to any great extension of 
cultivation, as he fears that the sparse population of the Fayum will be unsettled 
by so much reclamation and will forsake the older cultivation and thus cause 
rents to fall. The further side of the lake and the slopes of the right and left 
present a large area of old black soil. This was not been surveyed. It is proposed 
to survey this in 1889. 

The million being exhausted, it is proposed to form companies of the conces- 
sionnaires, and thus dig the canals necessary to reclaim these tracts. The Sefi 
supply cannot however be guaranteed until the formation of the Wadi Rayyan 
reservoir. 

F. — Gradual conversion of the Ravine canals into drains. 

The canals which flow into the lake have owing to the excessive fall, become 
Ravines. Masonry overfalls are built at intervals along them to maintain the 
water at a suflBcient height to flow on to the fields. It was proposed to enlarge 
a few of these canals and abandon the greater part of the ravines. As the 
water is all consumed in irrigating the lower levels, these projects have been 
abandoned. 

G. — Level and Serveij Charts of the Province. 

A survey establishment has been maintained on the million by which an 
extensive series of levels have been made of about Va of the Province. There 
now remains a strip about 12 miles broad between Abuksah and Tamiyah to 
survey and level. It is hoped that the summer of 1889 will see the levelling 
finished. 

The remaining survey will be paid for from the Ordinary Budget. 

Altogether about L. E. 7,000 exclusive of establishment has been spent in the 
Fayum and has done an immense amount of good. About L. E. 2,000 a year 
spent in improvement during the next 5 years will put the Province in 
good order. 

The increase of irrigation has been most striking owing to the confidence 
felt in the certain summer supply. 

(Signed) : J.C. Ross, Major R. E. 
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Existing bridges to be made use of to the fullest extent possible and no more 
cuts than absolutely necessary made. 

To Chief Engi- Bridge Gabel Assyut in the cross embankment of Hod Zenar to be closed on 
necr, Assyot. ^^q 5th Qctober. The centre arch of bridge Magdub, (having again burst open 
as in 1886) can be left open, on account of the difficulty of closing it. 

The bridge of the basins from Assyut to Dalgawi basin will be opened fiilly, 
commencing from the North, on the 5*^ October (unless in any case regulation 
is required to complete the inundation of any basin). No cuts, unless absolutely 
necessary, are to be made. The discharge is not to be hurried, but may be 
prolonged to the end of October. 

Hod Tanuf and Ashmunin require no further cuts : They will empty them- 
selves as the level of the Yusufi fells. 

The Yusufi head atDertit will be closed to the extent possible, commencing 
from the 5*^ October. 

MinyA. As soou as the Yusufi is low enough, but not before the 7^^ October, after the 

completion of the inundation of each basin, the existing bridges in the basins 
to be opened, (if not already open), and the discharge by successive basins be 
gradually made into the Yusufi. 

The discharge is to be gradual and may extend to the end of October. The 
Salibet Kom-el-Sa&ydeh is not to be cut except at the request of the Chief Engi- 
neer Beni Suef. 

Beni s6ef. As soon as the basins are completely inundated, but not before the 10"» Octo- 
ber, the general discharge may begin, all basin feeders being previously closed. 
No more cuts than may be absolutely necessary should be made. The bridges 
should be utilized to the fullest extent possible. 

To avoid having to make a cut from Nina basin, its bridges should be opened 
4 or 5 days before the date for commencing the general discharge. The 
discharge should be gradual and may extend to the end of October, or to a date 
a week or so later than in 1886. 

Towards the end of October, should the present opening in Abu Khadigah 
stand so long, it may be necessary to make another cut in the Koshesha bank, 
and if so, this will be made to the south of Nasri bridge. As soon as the 
Inspector of Irrigation, S^ Circle, permits the opening of Komi bridge, it should 
be fully opened, and Bridge Sabah also opened as far as the level of Riqqa basin 
will allow. Riqqa basin will discharge itself as the river falls, through Komi 
and Attwab bridges. 

3. — The above instructions were generally carried out, but were modified 
during the progress of the discharge to some extent, and disobeyed, I believe, in 
only 2 instances, viz : in the making of two quite unnecessary cuts, one in 
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of road by levelling embankments and filling in cuts. He re- 
ports that the left bank of the Ibrahimieh canal for 30 kilo- 
metres north of Minieh is now a good road. The Western Muhit 
(or longitudinal embankment separating the basins on tlie west 
from the Ibrahimieh canal cultivation) is now a good unbroken 
road from Ashmun to Beni-Souef 138 kilometres. The central 
Muhit, an embankment running north and south through the 
middle of the Sefi irrigation is now a good road for 54 miles from 
Matai to the canal Sultani, north of Feshn. 

Private individuals have built good wooden bridges across the 
Ibrahimieh canal at Mellawi, Magussa, and Samalout. The dif- 
ficulty is to induce the natives to respect the roads and bridges 
made entirely for their own benefit. Across the former they 
think nothing of cutting deep ditches if it is the least help to their 
irrigation. The latter they destroy for the sake of the timber 
which they steal. Major Brown built four wooden bridges across 
drainage channels last year. In less than a year three of them 
had disappeared altogether, and part of the timbers of the fourth 
had been stolen . 

47. Keneh and Esneh. — The new works done this year are 
N"*' 32 to 35 of Table II, Appendix A. The regulating bridge in 
the Escape from the Gebelan Basin, Shansurieh series was begun 
last year and now is finished. The Rinan syphon which gave 
so much trouble as regards foundations in 1887 was also finished 
in 1888, although a charge of about L. E. 430 for pumping the 
foundations dry was not paid before the end of the year. Table IV 
gives the details of outlay on maintenance. Repairs were done to 
19 indifferent masonry works. 

48. — In previous reports I have noticed how slow the Corvee 
was to diminish in the Southern Provinces. I am glad to say 1888 
shews an improvement here. There were 13,740 men employed 
for 100 days (see Table at para: 9). In 1886 there were 20,436 
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It will be remarked that the old system of handing over the water from 
Province to Province in succession has been abandoned in my Circle. This time- 
honoured ceremony, however, took place between me and Abu Saud Bey on 
the 2^^ October, and the usual documents considered necessary on the occasion 
were sealed. 



I have the honour to be. 

Sir, 
Your most obedient servant. 



(Signed) R. H. Brown, Captain R. E. 
Inspector of Irrigation^ 4^^ Circle. 



1 



APPENDIX F. 



Memorandum on the Kom Ombo deposit, by M^or J. G. Rou G. H. G. 
Inspector General of Irrigation. 



I took the opportunity afforded by the steamer slopping for an evening at 
Kom Ombo to walk into the ancient Basin. 

I walked 3 V, kilos from the temple and about 2 */• from the edge of the culti- 
vated land. The cultivated land ends abruptly in a clay and sand cliff which 
shows Nile mud in its section most distinctly. It is about 7 metres above Highest 
Nile of 1887 which breached into the cultivation. At the foot of the cliff, the 
people dig wells through about 2 metres of light loan, and then in 3 metres of 
hard mud deepening them, as the Nile fiills, and they irrigate the wheat and 
durra of the desert edge which is generally sown on sand. 

A curious thing is seen in the talus of the cliff which is nearly all sand, the 
mud having been weathered out and blown away. The whole talus is covered 
with small quartz stones and up above none are found. From what I have seen 
in cranes' stomachs, I consider these stones have been voided by birds of the 
water tribes. 

Once on the flat, one readily sees the amphitheatre of hills surrounding the 
old Lake. The surface of the ground is thinly strewn with black stones of a 
granitic or Basaltic type and with large quartzite pebbles (rare) and varieties 
of jasper and indurated clay. I picked up in the short walk a number of flint 
chips, arrow, and lance heads of the stone age. 

The people remove the desert subsoil for Sab&kh and have got out to about 
2 kilos from the edge. The soil of the desert is soft and powdenng to the foot, 
and strewn with light gray lumps and a brown yellow sand of extreme fineness. 

The section in the first 2 V, kilos into the desert is very constant and is as 
follows : 

Yellow brown sand and clayand ' , ** 

gray concretions. 

Pulverized brown clay with gray 
concretions. 
Dark clay with gray concretions. 



MmmB 
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On the extreme top, the sand is almost yellow and looks sandy to the eye, but 
the moment the foot kicks up the dust the brown is easily seen. The gray 
concretions are very numerous. The above is clearly a clay deposit of remark- 
able homogeneity, but judging from the nonchange of bricks of great antiquity 
in other places and the non existence of gray concretions in old Nile deposits, 
I think that this deposit must be much older than man even. 

The plain is remarkably free from drift sand ridges or hummocks. 

From what appeared to the eye in the evening (rebel Silsila was by for the 
most distant point. It was due West of Kom-Ombo, and the Lake seemed to be 
shut in by hills on the south very closely. On the map, I find them to be not 
more than 8 kilos ofi*. Aswan lies at the end of the valley 38 kilos from Eom- 
Ombo on the straight. 

Gebel Siesila is 30 kilos off, and making every allowance for the setting san*8 
light bringing the opposite hill nearer, I do not think the eastern boundary is 
more than 20 kilos off. 

There is a decided dip in the hills in the south-east corner of the basin. 

lQV hill 







i 






30 



^liSllA ^KOM 01'"^ A ASWAN 

This gives the eastern plain about 760 square kilometres or about 180,000 
feddans. 

As the soil is level and thoroughly good, we could readily spend L.E. 2 a 
feddan on it or L.E. 360,000. This probably would cover the cost of the somewhat 
difficult canal frt)m Aswttn. 

(Signed) : J. C. Ross, Mo^or R. E. 
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APPENDIX A. 

IRRIGATION BRANCH — EXPENDITURE FOR 1888. 



A M E OF WOK K 



I. 



- The Million Fund. 



Uairaye, Rosetta Branch 

» Dainielta Hrancli 

Rayaiis Tewfiki- Earth work 

Price of land 

Head Regulator & Lock. 

Two sypTions 

Two small Regulators. . 

Two Rail, swing Bridges 

BahrMoesHeg.andLock 

Gangara uo. do. 

Minor Works. 

Mitghamr Regulator and Lock 

Railway Bridge-Mansurieh canal 

Mansurah Lock 

Kalangil Ix)ck and Regulator 

Ananieh Creek syphon ... 

UaniieLta Reservoir 

Head Ix>ck , Rayah Menoufieh 

Lock at Head of Bagurieh canal 

)■ Siiubrabas on RagiirieU canal . 

Railway swing-Bridge, Dalgamun 

Kodaba Ijsck 



Santa I^ckand Railway swing Bridge. 

Works on Balir Saidi-Oliarbieli 

Kal'r Da war Lock and regulator 

Syphon under Mahinudieh canal 

Kosetta canal 

Fdslm svphon-Ibraliimieh canal 

Works in Tyur Basin-I''ayum 

Wadi Ravan survey 

Minor ^\'b^ks Kayum 

Mitroileny syphon- Wadi canal 

Sundry Minor Works 



31,0 

UJ9,U38 

80,(i54 

1.3S2 

20,445 

5,287 

989 

0.824 

10,55:i 

8,076 

40R 

8,63S 

446 

3.76.T 

1U,203 

3,890 
5.521 

7,34 H 
1,8<X) 
1,801 
4,260 



Establishment, traveilingallowances, etc.. Ifi.l.'i.' 
Tools and Plant 5,9^^* 



96,400 



127.750 

2l,( 



1.491 
22,56 
7.188 
l,2i 
11.163 
11.332 
7,44S 
4.66: 
l.llX) 
6,339 
5.011 
14 .(W' 

2.ew 

2r.876 

13.386 

4.5)14 

497 

i.noii 

711 



33.367 
15,389 



128.007 

109.0;i8 

208,40.-, 

22.477 

27.9(lli 

8.139 

3,466 

13.073 

15.528 

8.076 

i',373 

27.388 

1.937 

20,328 

17.480 

l,22i 

11. ,19: 

15.22: 

12,9i>3 

12.010 

2,9110 

8,141 

9.271 

14 .(K2 

12,414 

3.(^^4 

24.ST(i 

17.9il;. 

4.5114 

1.2 IS 
l.OIX 
1,661 



49.52? 

21.379 



Tcn-AL. . . . 369,053 477,562 846,615 



do. 
do. 
do. 
do. 
do. 
do. 
do. 



Finished 
do. 

do. 
do. 
do. 
do. 
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REPORT 

of the Administration of the Department of Irrigation 
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1. — The following table gives the total expenditure of the 
year compared with that of 1887. The details will be found in 
appendix A. 



New Works : Ordinary Budget 

» Million Grant 

» Special (Nubarieli Canal) 

Repairs and Maintenance : Ordinary Budget 

» )) » Corvee Relief 

» )) )) Corvee Ransom Fund . . . 

Pa3'inent lor water pumped by Beliera Irrigation 

Society 

Tooi^ and" Plant : Ordinary 

» » Million Gran: 

Total L. E. 

EsT.vBLisHMENT : Ordinary Budget 

» Million Grant 

Add 75 O/o of Central Administration 

Total Establishment.... L.E. 



SPENT 


SPKNT 


1888 


1887 


L.E. 


L.E. 


25,156 
346,908 

45,965 
117,918 
249,846 

74,050 


29,798 
342,479 

23,453 

105,804 

233,561 

4,<J46 


61,255 

662 

5,990 


53,851 

820 

6,544 


927,749 


80:),356 


48,525 
16,155 
31,156 


44,054 
16,758 
15,590 


95,836 


86,402 



The Establishment charges are therefore 10.3 per cent of the 
money expended on works. In 1887, the percentage was 10.8. 

The excess this year in the cost of maintenance both on the ordi- 
nary Budget and the Fund for Corvee Relief is chief!}' on account 
of the mischief done in 1887 by the very high Nile floods. The 
large sum received as Corvee ransom is balanced by the smaller 
number of men called out to forced labour, but the number of 
the latter is still too great. 
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know that this area would have been much greater, but for the 
measures carried out under the direction of Lieut. Gol. Ross dur- 
ing the last three years, and the vigorous action of Mr. Willcocks 
who accompanied the Minister of Public Works in a tour to 
Upper Egypt in September, and took such active steps as to save 
a large area in Girgehfrom barrenness. Mr. Willcocks' report 
on the subject will l)e found in the appendix C. 

4. — Throughout this year it was on the Barrage at the head 
of th^ Damietta Branch that w^ork was carried on. Consequently 
a less supply was sent down it and the Eastern Provinces on its rights 
bank had less water than usual. By enforcing a system of rotation 
however Mr. Garstin secured the cotton crop from any actual loss. 

5. — The usual temporary dams on the Damietta Branch below 
the heads of the Sahel canal and Bahr Moes, below that of the Man- 
surieh caiml and North of the town of Damietta were made and 
removeL The first of these has been made yearly since 1885, tlie 
others since 1886. I hope that this year (1889) will be the last in 
which they will be required, and I shall be glad of it : for not only 
are they expensive, but their effect on the river bed year after 
year is not good. 

The net cost of the dam North of Benha was L. E. 1,602, 
of that North of Mitghamr L. E. 4 030. North of Damietta only 
L. E. 136 was spent in re^Dairing the earthen dam of 1887. This 
was remarkable considering the force of the flood of 1887. It was 
not intended to close the river, but merely to narrow its mouth 
and so produce an outward current. But Mr. Garstin reports that 
so little water w^as sent down tiiat it only succeeded very partially 
and the salt water penetrated as for as the village of Zarka, 30 kilo- 
metres above Damietta. As regards this Mr. Garstin states tliat. 

The enuanes on the Nile bank had to pump brackish water for a time- 
Wherever this was done, although the ric3 was killed, the cotton as regards 
both the quality and out-turn was better than it was anywhere else. 
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Col. Ross suggests that possibly the brackish water killed the 
cotton worms. 

6. — On the Rosetta Barrage the usual dams were erected at 
Khatatbeh to hold up the water to enable the pumps to work, 
and at Mehallet el Amir to keep the salt water from coming up 
to Atfeh. The former cost L.E. 819 only, instead of L.E. 2,329 
in 1887, and L. E. 2,609 in 1886. The great Mehallet el Amir 
dam has cost as follows : 

In 1886 L. E. 11,384 
In 1887 » 10,649 

In 1888 » 10,370 

It is much to be desired that we should be able to dispense with 
these yearly dams, but owing to the inefficient condition of the 
Rayah Beherah I fear the necessity for them will continue some 
years after they have ceased on the Damietta Branch. 

^. 7. — The cotton crop of the last five years is given by the 
Finance office as follows : 



1884 
18S5 



Kantars 



1886. . 



1887 
1888, 



3,591,486 
2,£04,842 
3,025,965 
3,046,485 
2,699,103 



Tons 



156,151 
126,298 
131,5[i3 
132,456 
117,352 



A better crop than this was expected and various reasons 
are assigned for its failure, none in any way affecting tlie 



irrigation . 
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weepholes. Some of lliem were silted up so as to be quite water tight, whilst 
others thivw a full bore ofmudandwatertoaheightofnearlj two feet. Under arch 
N" 71 and ia the floor downstream of it them were 37 of these holes and between 
three and four hundred in the 41 arches dealt with. They were each closed by 
driving in a wad of tow with a tapered wooden plug. When home the plug was 
sawn oif level with tlie Utior and covered with rubble masonry laid in cement. 

Arches N°* 37 and 38 were found to have no floor. The concrete of the 
foundation appeared to have been skipped in and left at a level of about 
.6 metre below floor. The top of this concrete was rougii and of very bad 
quality, the mortar and the metal having separated and formed into strata and 
pockets like a much disturbed geological formation. 

It was leveled down and all very bad portions were removed to as great a 
depth as was possible with safety. New work was then built to a thickness of 
2.25 ms. 

Ths Siulda as originally constructed enclosed 34 arches only. .\s wurlc 
progressed new dams were thrown out so as to enable the repairs to be carried 
past the centre arches leaving so little work undone as to make the completion 
of the bridge as far as possible a certainty in one more working season. 'I'liese 
extensions as before stateii enabled the eastern 41 arches together with the end 
lock to be put in order. 

The work done was as follows : 

The whole of the existing floor of the Barrage bnth upstream and downstream 
as Weil as under the arches was raised from R. L. 8.25 to R. L. 9.5 with the 
exception of arches 70 and 71 which, owing to the badness of their flooi^s, were 
raised to R. L. 10. This was done as on the Rosetta Barrage with concrete in 
cement faced for a length of 7 ms. under the gates with Trieste stone ashlar 
and elsewhere with ashlar of old Cairo stone. This new floor was carried 
upstream and downstream beyond the arches to the limits of the original floor. 
An upstream apron of rubble masnnry 25 ms. wide and 1 m. thick was added, 
a row of piles being driven at 5 ms. within its upstream edge to a depth of 
5 ms. below its undei-side. On the downstream side an apron was alsi built. 
Its thickness was 1.5 ms. and its width 10 ms. from arches 42 to 71 inclusive 
whilst from 31 to 42 tlie width was increased to 15 ms. and the tliicknes.(t to 
2 ms. onacciunlof the badness of the s>il. 

The lockwalls bith upstream and downstream were protected with an apron 
12 ms. wide sloping from R. L. 12.0 at the wall to R. L. 9.5. Along the whole 
of the downstream edge of the floor, and at a distance from it of 5 ms., a row of 
rubble masinry blocks was built, each block being 5 ms. by 3 ms. by 1.5 ms.. 
the space between this row of blocks and the e<lge of the floor being filled io 
with dry stine pitching covereii with a layer of rubble blocks 2..') ms. square 
and .75 m. thick. Beyond the outer line of blocks pitching was put in wherever 
there was place for it up to the level of the flo tr. 
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on strengthening omljankments that the clearance of canals 
was neglected, from wlii(*h serious results occurred when the Nile 
flood failed. 

10. — Among the peasant proprietors of Lower Egypt the 
Corvee Redemption has been very popular, and large numbers 
have readily paid. It is not so among the large propi'ietors and 
owners of Esbehs, Many of these are Europeans, and they 
look on themselves generally as a privileged class who are entitled 
to all the State can give them without rendering the slightest 
service in return. Mr. Willcocks calculates that while the 
numbers who paid ransom money per 100 feddans were among the 
fellahin of Menoufieh at the rate of seventeen men and in Gharbieh 
of seven men, the holders of Esbchs paid in Menoufieh only for 
two men per 100 feddans and in Gharbieh for two men for 
500 feddans. This glaring evil we must hope will be rectified 
ere very long. 

11. — The dredging done by Messrs. Fox and Anderson in the 
three Eastern Provinces was on the whole satisfactory. It amoun- 
ted to GST, 599 cubic metres against 802,795 done in 1887, but as 
200,812 cubic metres dredged in 1887 were not paid for until 1888, 
they appear in financial accounts as belonging to the latter year. 
Of course it would be more satisfactory if such a large quantity 
were not required, but clearance done by dredging instead of hand 
labour is generally a gain. 

In Beherah, Mr. Foster reports that for the first time the dredg- 
ing was done in a satisfactory manner by the Beherah Irrigation 
Society. The volume dredged in the Rayah Beherah and Kha- 
latbeli canals was 503,745 cubic metres, against 522,111 in 
1887. On the smaller canals of Beherah, 41,978 cubic metres 
were dredged. This was the first year dredgers were ever at work 
on these last. 
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12. — Extraordinary Grant of one million. — The expen- 
diture on this grant has been as follows : 

In 1885 (establishment only) L. E. 8,187.484 

In 1886 » 106,308.538 

In 1887 > 365,782.409 

in 1888 » 366,335.593 

Balance unspent P* January 1 889 . . > 153,385.984 



Total L. E. 1,000,000 

The works were in full progress throughout the year, and were 
successful except that as not unfrequently happens the engineers* 
estimates were generally exceeded. I noticed in paragraph 21 
of last 3'ear's report the trouble we had in finding in Egypt any 
contractors really capable of undertaking diflScult hydraulic works. 
This trouble is by no means lessened, on the contrary it is rather 
inci'eased owing to the pressure that has been sometimes put on 
this Ministry to accept the lowest tender for the execution of works. 
With the experience of the last three years I can say without hesi- 
tation it would have been better economy in the long run had we 
always accepted the highest bid, rather than always the lowest, 
but it is difficult to make people understand this. 

13. — Appendix B contains Mr. Reid's report of the work done 
at the Bairage. He remarks : 

Tli3 difficulties mot were not so great as during the previous year, as there 
was no actual failure of the floor to deal with, but they were sufficient to prove 
the necessity of the work undertaken. 

Tii3 experi3nc3 gained during 1887 was of great value, and the training re- 
ceive 1 by b3tli th3 establishment anl the contractors contributed largely to the 
facilit}' with which the work was done. Accident and illness amongst the 
former gave however great trouble, as there exist in Egypt no reserves of trai^ 
ned men to fall back upon. 
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14. — The earthwork of the Ravah Tewfiki or great Eastern 
Trunk canal was completed by the 1^* August with the exception 
of the few banks left across it for purposes of convenience. This 
will be removed after all the masonry works have been finished. 

The foundations of the masonry works on this canal have given 
m-eat trouble. I noticed last vear that it had been necessarv to 
change the design of the Head lock and regulators owing to the natui*e 
of the mud and slush encountered. The work was finally built on the 
common Indian system on 134 brick cylinders or four sided blocks 
under all the w^alls, and surrounding the flooring up and down- 
stream like a coffer dam. The cj^linders or wells varied from 2.50 
(o 4.50 metres in external diameter. The blocks were generally 
3 . 50 X 2 . 50. All were hollow inside and were sunk by dredging 
lo a depthof5.50metresbelowthebedof the canal. These blocks and 
wells were filled with concrete. The joints between them wei-e closed 
with piles. Their upper surfaces were from 1 to 2 . 50 metres below 
canal bed, and over this was laid a bed of concrete and masonry. 
The concrete of the flooring and the rubble masonry aprons up and 
downstream were finished and the w^ater allowed to rise on the 
13*** August. Up to that time the w4iole work was done under 
heavy pumping. 

15. — The irrigation syphon under the Tewfiki canal at 900 
metres from the head also gave great trouble with the foundations. 
It is now^ finished. The masonry of the two railway bridges near 
Benha was practically finished. These w^orks have been carried on 
very slowly under the Railway Administration. 

The lock and regulating bridge for the head of the Bahar Moes 
had been just begun in 1 887 . Here too the foundations caused much 
trouble, and we had to build on brick cylinders. The floor of the re- 
{julator was finished, but it was necessary to postpone that of the lock. 

At Gungara we were more fortunate. The foundations of the 
lock and the regulator here were built without much trouble, and 
the regulating bridge for the Mustagada canal close to it. 
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evening of the 24^*» we were at Assiout, where a halt of two days was made while 
I went to Cairo in order to explain matters to His Exc3llency Riaz Pasha and 
you. On the 27'^ we moved southwards again, and reached Armant on the 9^^ 
October. By the 14^*» October we returned to Cairo on board the Nazaratia,. 
having been absent thirty-four days. 

At the principal Mudirieh towns we had meetings, at which the Inspectors 
of Irrigation, the Mudirs, the Chief Engineers, and principal notables were 
present, and expressed their opinions as to the best means of diminishing the 
Sharaki and the most convenient time and method of discharging the basins. 

At all points where it was convenient to descend, a descent was made, and 
excursions made into the interior to examine the conditions of the basins; most 
of the canals were gauged ; the Mahgara Canals were examined; the means 
of irrigating and bringing the enormous durra crop to maturity were enquired 
into; local complaints were considered; the loss by evaporation and absorption 
was compared with the daily falling discharge of the Canals, so as to guide us 
as to I he time of beginning the discharge {sarf) of the basins, and the method of 
conducting it ; and the amount of water held up on the main basin regulators 
was measured. 

The general conclusions to which we arrived were : 

la) While the Nile gauge at Assiian kept above 12 pics, a vigorous attempt 
should be made to keep the SyM&s, or durra canals, clear. If the Nile fell below 
that gauge the fellaheen should be left to themselves, while every endeavour 
should be made to fill the borrow pits, hollows, and depressions of every kind, 
so as to store water for the durra crop. At the time of sarf all the Canals and 
borrow pits should be shut off, so that no water might escape from them. 

{b) Depots of 20,000 sacks should be made at each of the three southern 
Mudiriehs so that the canal heads might be promptly shut off the moment 
the canals began flowing back into the Nile. All the steamers moving up and 
down the Nile should have 3,000 or 4,000 sacks each to aid in case of necessity. 

((') The landowners in the well filled basins, where there was a chance of 
sowing without ploughing, were anxious that the sarf should be delayed till 
the 10^^ October ; while the landholders in the dry basins, depending for their 
supply on the sarf and in the badly filled basins, where ploughing would 
have to be resorted to, were anxious that the sarf should begin as early as 
possible after the salib, that is after the 26^^ September. We concluded that, 
in the interests of the State and of the general community, it was better that 
the well filled basins should be discharged early and be ploughed, than that 
millions of cubic metres of water should be allowed to evaporate, and the total 
area under crop be considerably reduced. This was the principle adopted every- 
where except at the western boundary between the Kenaand Girga Mudiriehs^ 
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17. — Good progress was made on the lock and regulating 
bridge at Kafr Dawar on the Mahraoudieh canal. Here too we 
had to deal with bad foundations, and it was necessary to found the 
regulator on 12 brick wells. The contractor didhisw^ork excep- 
tionally well. 

A syphon was built under the Mahmoudieh canal at Zargon a 
few miles from Atfeh to serve for the drainage of the great triangle 
bounded by the canal, the Railway and the river Nile. The exea- 
vation of the drain itself aw^aits funds. 

18. — This completes the works carried out under the million 
loan. I will now go on to notice the works carried out in the 
diffei'ent Provinces from ordinary funds. 



19. — Kaliubiehy Sharkieh, and Dakahlieh. — A sin 1887, 
Mr. Garsiin turned his attention chiefly to improve his drainage 
channels as shew^n in the following table and his total of 615,778 
cubic metres represents a great deal of work. 



PR )VINCE 



Sharkieli 

» 

)) 

» 

)) 
Dakahlieh 

)) 

» 

» 



DRAINAGE CHANNEL 



LENGTH 



Kilometres 



Towehr 

Bahr el Bagar 

Um Shok 

Bahr Harami 

Bahr Battikh 

Tanah Gabada 

Bashmur 

Nizam 

Tainai 

Bahr el Kabir 

Mansiirah 



8 
110 

7 

6.5 

8 
18 
40 
17 
11 
18 
44.5 

288 



EARTHWORK 



Cubic metres 



8,000 
52,559 
32,756 
56,374 
29,348 
84,950 
56,819 
91,533 
117,559 
85,880 



615,778 



EXPENDITURE 

£18 
?,826 

706 
1,220 

842 
)>,V2A 
1,421 
2,746 

2,147 
89 

17,284 



— 52 — 

(i) If the Kena sarf could be received in time and in quantity sufficient to 
guarantee the irrigation of the 20,000 acres of Shar^ki to the immediate north 
of Soh^, a second temporary sadd should be thrown across the SohJigia Canal 
at Naga Tamam Sallba, between the 12**» and 20'*» October, and the water of 
the basins on the left of the Soh^gia allowed to irrigate the dry basins on the 
right of the SohJigia Canal. 

(2^ The probable amount of Shardki in Upper Egypt. 

Having had no opportunity on our journey southward of inquiring into the 
state of the right bank basins and canals in Mudirieh Gisa, we at first sent no 
estimate of Sharaki; but having had an opportunity of examining the basins 
on our return to Cairo, comparing them with similar basins further south, and 
consulting the Inspector of Irrigation S^** Circle, at Wasta, we calculate that 
the Sharaki will not exceed 8,000 feddans, and may fall to 2,000 feddans if the 
Kushesha breach is a success. 

Summing up all the information we have supplied at different times, the 
following table contains the estimated quantities of maximum and minimum 
Shar&ki in Upper Egypt. The maximum amount of Sharaki represents the 
number of feddans of SharJiki if the measures undertaken to reduce the area 
are uniformly unsuccesful ; while the minimum represents the quantity if the 
measures are uniformly successful . 



Estimate of Sharaki in Upper Egypt. 

RESUME OF ORIGINAL ESHMATES PREVIOUSLY SENT IN 



' Left bank 

i Hightbank. . 



\ Left bank ... 
* Right bank.. 



\ Left bank . . , 
' Uiyhtbank.. 



Left bank.., 
( Uightbank., 



239.000 
4,0U) 



395.000 
2(J,00J 



Girga 



Sahel 

I Right basin; 
/ Left basins, 
j South of Sohag 
f I^ft basins, 
1 NorthofSobag 



Sahel 

Left basins, 

Soulh of Heu. 
Left baisins, 
OldKenai North of Heu. 
Right basins, 

Soulhofliena. 
Right basins, 

North of Kena 



Sahel 

sins 



F'ayoum 

Total of Upper Egypt. . 



TOTAL AREA 
FEDDANS 



133,000 
48.000 



30,0(JU 
49,000 

117,000 

120,000 

4,1,000 
54,000 
43,000 
70,000 
6:1,000 

0.1,000 
55,000 



las.ooi 

220,000 



PROBABLE SHARAKI IN FEBIJANS 



5,000 
30,000 

10,000 
20,000 

60,000 

60,000 

20,000 
9,000 
29.ai0 
10,(XX) 
12,000 



15,(XX) 
11,000 
20,000 

15,(00 
4,000 

27,000 
(J.OOO 
8,000 
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Mr. H/ifHlin lian lurllior spent L. E. 1,301 on the improvemoi 
of to/uIm /ilonf^liiM canal banks which are now in many places 1 
lor ^nnorut traflh;. 

iM . — The following is given hy Mr. Garstin as the length < 
nunaU n\u\ (h*ains in the Kastorn Provinces. Had the canals bee 
originally laid out on any scientific system the irrigation migl 
liavo Immmi odoctod with a much smaller number. 



CU»>VINt:K OU t.iM^AMTY 


SK.FI t:.\NAl.S 


MLI CANALS 
Kilonirlmt 


DRAINS 
Kilometres 


TOTAL 

GOVEKNME-V 

CHANNELS 

Kilometres 


Kwlluhloh .. 

Umailioh cnunl 

Slmrkiolu^ »» »% 


I. rue 


5^2 

• % 

410 


• ■ • 
• . ■ 

152 
324 


cg: 

276 
2 26 i 


Uikwldiolu..%% 


1 {h'2 






Tor Ai 


3.441 


1,3*4 


47G 

1 


5.2 »1 



Mr. Ui^i^uu t^tinuHUnl Uuhi during the Seli of 1888 each leiMa 

V 

orUiu) i\Hj\ui\sl in Sh^^rkioh li>^l K ami in Dakalilieh 17. (is cub 

Tho U^Uowiui: \\iual and rivor lii^x^iaiv^ meas::svil aloui ' 
iS'^vUiuoaiv \>r uuoi»!sU Uh^ j:!^m^^ up and downs:r^am of 
iV^mh'Ua Ui\^n\^i R^n*^^ Knnjr l?.^Kv and 11. oo. 

Uma^Ut^^ \\^nal ?.rv>JKOIT oul*:o me^irx^ jtt^r -ijer 

Sk^rVaxxh^U \>a^^K .... is^Kt^K? ¥ , » 

l^^vu^issit'U N\iival ;x:?:f.e;>4 i^ » 

\ ^\\\' Mx>^\^ x\iiv,^i 1 . 7 e^^iW » * f 

S^^i^N^A^^ l.^>:;v:^x> > I 

Ma^X5^> ^^ix vi^v^ai . — ^ . . I .tvC^Cvc? •» > > 

)^XV^ I^MV^HI IV^viMlttH^^ l«S;l9^t(h^ • > 
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might use his influence with the Mudirs to induce them to attend promptly to 
the demands of the Engineers. His Excellency's efforts in aiding us were 
very successful. 

In conjunction with the Inspectors of Irrigation and the Chief Engineers, we 
investigated the points vihere/ioslias were necessary, and encouraged the Mudirs 
to quickly construct them ; carefully examined the Tirif and Dendera Mahgara 
canal clearances ; divided the left bank basins into the following sections (a work 
which we trust will result in some reduction of Shariki) : 

!•' Section. — RamadiHeadtoH6u. The escape water to go down the sa/y 
canal and irrigate the Sahel Farshut. 
2"** Section, — HSu to Soh^gia Head. 
S'** Section. — Soh^gia Head to Assiout. 
4*^ Section, — Assiout to Abu Kadiga. 

We aided at the construction of the first Sohagia dam and afterwards super- 
vised the distribution of the discharge of 16,00 J,000 cubic metres per day. The 
Kena sarf being late and it being also necessary to keep the Sohagia canal open 
to complete the irrigation of Beni Smia basin, we were unfortunately able to do 
nothing for the second dam. 

We explained your directions about the non-closing of the first regulators to 
all the Engineers and met with success everywhere except in Girga, where 
the Mudir interfered with the Engineers, with the result that there were some 
10,000 acres of quite needless Shar&ki. 

(4) The necessaru measures to be taken to reduce Shardki 

in future years. 

Our work in this direction was of two kinds : 

a) Obtaining information which will aid you to form conclusions of your own. 

b) Forming definite conclusions of our own. 

a) This information is contained in the letters and telegrams forwarded to 
you. I append a few of the local opinions about agricultural matters in the 
three southern Mudiriehs. 

Kena and Girga Mudiriehs finishtheir irrigation in an ordinary year in 

twenty-five days. 
Girga and Assiout Mudiriehs finish their irrigation in an ordinary year in 

thirty days. 
Water should not be permittedd to enter any basin before the 1"* Misra 

(ff»» August). 

If an irrigated basin is dry before the first Tiit (10^*» September) it is Sharaki. 

If an irrigated basin is dry before the l?'** Tiit (26**' September) it will yield a 
poor crop. 
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The 1»' Tiit (10'»» September) is the feast of Neriiz. 
The 17'»» Tut (26 September) is the satib of the Nile. 
Sa// cannot begin before the salib, that is before the 27'** September. 
The best date for 5a// is ordinarily !•' B^ba (10'»» October). 
Lok sowing begins generally on 8**» Biba (17^** October) . 
If sarf is delayed after the 20*»» BM)a (29'** October) the crop will be 
damaged. 

b) The definite proposals we make are the following : 
(i) General ; 
(ii) Particular. 

b) (i) General, — Where possible, the construction of a few big canals 
cleared to a nine pic (Assiian) bed, of the Ramm^di type, instead of as at present 
many small canals cleared to a 10 and 10 V2 pic bed. The Fadalia, Rannan, 
and Kasra might be thus treated. 

The obliteration (if possible) of basin canals cleared to an eleven pic bed. 

The preservation of the small basins along the Sahel of the Nile. These smal I 
basins are very skilfully placed as shown in the accompanying sketch, so that 
the water in D can be utilised for B, and that of E for G. It is this arrangt;- 
ment of the smaller basins which made the Sohagia sadd a success. The absorp- 
tion of these smaller basins into the 
larger basins causes the joint basin 
to fill to a great depth before the 

whole land is covered; with the : — — r 7 . ^ 7^~^-- -. _ 

result, that much valuable durra 

crop is drowned out every year, that the waves are much more severe, and in 

a year like this water cannot be economised. 

Every canal should have near its head a dry stone platform to the exact section 
of the canal with its bed at the proper level, 9, 9 V2 or 10 pics to which the 
canal should always be cleared. The canals cleared by level have not jsilted 
up much this year and have been invaluable for keeping alive the durra crop 
on them. 

Directions about non closures of first Regulators when the Assuan gauge is 
below 13 1/2 pics, and other similar matters treated in the first section might be 
printed and circulated among the Engineers. 

The devotion of a larger proportion of the L. E. 250,000 Corvee Relief grant 
to the two southern provinces Kena and Girga than has hitherto been the 
practice. 

For the right bank basins in Mudirieh Girga, the existing canals of each 
series of basin should be prolonged into the last basin of each series. The canals 
are too short for a low year. 
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6) (ii) Particular, — Great part of the legitimately unavoidable Sharaki 
lies concentrated at a few points. Special measures for these places are 
recommended. 

Mndirieh Kena. — Rann^n Head to Samhud 30,000 feddans Sharaki. 
To remedy this Shar&ki the following works are recommended: 

1. — A Regulator and escape at Saliba Dendera — L. E. 5,000. 

2. — The thorough clearance of the Mahgara Dendera canal and providing it 
with berms and slopes of Vi? so that sand may not destroy the lands to be irri- 
gated by this canal — L. E. 20,000. 

3. — The Rannlin to be made a canal of the Ramkdi type. 

4. — The sar/* canal to be connected with the Rannan canal. 
Mndirieh Girga. — Balyina to Sohag — 40,000 feddans Shariki. 

1. — Of this area 20,000 feddans would be out of danger if the Rannan canal 
were made like the Ramadi as proposed above. 

2. — The construction of the Kasra canal into one of the Ramadi type. 

3. — A Regulator under Birba Saliba — L. E. 5,000. 

Mndirieh Girga. — Immediately north of Soh^g — 20,000 feddans. 
Sharaki. 

1. — The construction of a syphon under the Soliagia head to take water 
from the left to the right — L. E. 15,000. 

2. — The construction of a syphon under the Umlela — L. E. 4,000. 

Mndirieh Girga. — In the vicinity of Tahta — 45,000 feddans Sharaki. — 
(This was saved this year by the temporary sadd). 

1. _ Regulator at the 35'»» kilometer of the Sohagia — L.E. 20,000. 

In conclusion I beg to state that if most of the important canals had not been 
carefully cleared by means of levelling, the amount of Sharaki this year would 
certainly have been double of what it actually is. Those canals which were 
evidentlv cleared without levels, have shown very bad results. 

I have the honour to be. 

Sir, 
Your obedient servant, 

W. WiLLCOCKS, M. I. C. E. 

Inspector of Irrigation, -P"** Circle. 
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I am sorry to say that I cannot accept this view of the case. 
The consequences shew that the Council and the Mudir wei^e both 
wrong and that Major Brown, their technical adviser, w^as still 
more wrong, his error being shared by the direction of the De- 
partment in Cairo, whose representative he was and who tacitly 
approved of his action. 

45. — Major Brown had never seen an exceptionally high 
flood until 1887, nor an exceptionally low flood until 1888. I 
think it undenial)le that previous to 1887 he had not sufficiently 
considered that a flood such as had happened as lately as 1878 
might happen any year again, and that as he himself express it he 
had allowed the banks to "become gradually degraded and too 
low ". — I think it equally undeniable that previous to 1888 he 
had failed to realize that such a failure of the flood as had happened 
as lately as 1877 might happen any year again, and that he had 
not taken sufficient pains to silt-clear his canals. Year by year 
he had been employing the money and the labour at his disposal 
in effecting great improvements to his works, but he had not suf- 
ficiently remembered the first necessity of being provided against 
exceptional years by keeping his banks high enough to overtop 
extreme floods, and his canal intakes large enough and their 
channels clear enough to fulfil their purpose even with very defective 
floods. As Colonel Rossis preparing a special report on the wor- 
king of the basin system of irrigation and measures to be adopted 
for its improvement, it is needless to enter into details on the 
subject here. It broke down more grievously in Girgeh than in 
any other Province. 

46. — Major Brown bestows much attention on the state of 
repairs of his bridges. This year he put into thorough order the 
Kikhya and Sawalem bridges, and did repairs to 24 others in the 
Province of Assiout. He has also bestowed trouble and thought on 
the improvement of local roads year by year adding to the lengths 
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of road by levelling embankments and filling in cuts. He re- 
ports that the left bank of the Ibrahimieh canal for 30 kilo- 
metres north ofMinieh is now a good road. The Western Muhit 
(or longitudinal embankment separating the basins on the west 
from the Ibrahimieh canal cultivation) is now a good unbroken 
road from Ashmun to Beni-Souef 138 kilometres. The central 
Muhit, an embankment running north and south through the 
middle of the Sefi irrigation is now a good road for 54 miles from 
Matai to the canal Sultani, north of Feshn. 

Private individuals have built good wooden bridges across the 
Ibrahimieh canal at Mellawi, Magussa, and Samalout. The dif- 
ficulty is to induce the natives to respect the roads and bridges 
made entirely for their own benefit. Across the former they 
think nothing of cutting deep ditches if it is the least help to their 
irrigation. The latter they destroy for the sake of the timber 
which they steal. Major Brown built four wooden bridges across 
drainage channels last year. In less than a year three of them 
had disappeared altogether, and part of the timbers of the fourth 
had been stolen . 

47. Keneh and Esneh. — The new works done this year are 
N°' 32 to 35 of Table II, Appendix A. The regulating bridge in 
the Escape from the Gebelan Basin, Shansurieh series was begun 
last year and now is finished. The Rinan syphon which gave 
so much trouble as regards foundations in 1887 was also finished 
in 1888, although a charge of about L. E. 430 for pumping the 
foundations dry was not paid before the end of the year. Table IV 
gives the details of outlay on maintenance. Repairs were done to 
19 indifferent masonry works. 

48. — In previous reports I have noticed how slow the Corvee 
was to diminish in the Southern Provinces. I am glad to say 1888 
shews an improvement here. There were 13,740 men employed 
for 100 days (see Table at para: 9). In 1886 there were 20,436 



-so- 
men employed. Compared with last year the quantities of work 
done have been as follows : 





Cubic Metres Escavated 




1887 


1888 


Corvee labour 


2,107,339 
1,058,810 


1,672,262 


Paid work 


2,073.1:61 






3,166,149 


3,745,823 



That is 55 per cent of the work was done by contract, and 
L. E. 27.461 w^as spent in these poor Provinces. 

49. — The canals were opened betw^een the IV^ and 17^*" 
August, and the northern or low^er basins of the various system 
were soon filled. Seeing that the flood was likely to be a poor one 
an unusuall}'' large area of Nabari crops (i. e. maize) was sown on 
the river's edge and the high parts of the basins. 

The smaller canals had only been cleared enough to allow of 
their being filled by a 13 pic flood at Assouan. When it appeared 
early in September that the flood was to be a failure, 1,000 men 
were called out as Corvee in each district to deepen their canals 
and a good effect was produced. On 10*^ September the Escape 
regulators in the lower basins were shut so as to prevent any 
water from getting back to the river, and so the higher parts were 
partially watered. 

50. — When the water w^as drawn off* the basins, and there was 
no chance of a future rise, there were left in Keneh about 120,000 
feddans SAa/r^/c/or unwatered. On about 20,000 of these feddans 
a winter crop was sown. The rest was left untillod. That a much 
larger area was not Sharaki after the flood of 1888 is due to the 
many improvements in the canals of Upper Egypt since 1884. 
Col. Ross spends some time everj' year in these Provinces, and 
the regularity introduced into the works, the superior style of silt 
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clearance done by contractors over the haphazard Corvee work, 
and the junction canals and new regulators, have all brought about 
a marked improvement. 

51. ■ — Protection against Nile JloocL — The amount spent 
during 1888 on this heading was L. E. 63,497, a sum above the 
average and due to the mischief done to the embankments by the 
flood of 1887. It includes also a payment of L. E. 12,256 made to 
the State Railway in virtue of an arrangement come to, as to the 
protection of the line along the bank of the Ibrahimieh Canal in 
the Province of Assiout. If this sum be deducted we shall have 
left 51,241 ; while the average charge for the last four years has 
beenL. E. 53,175. 

The usual measures for Nile protection were taken in the other 
Provinces, but they represent nothing of special interest. 

52. — I conclude this Report, as I have done in previous years, 
by mentioning the officers whose good services have come specially 
before me, or who have been brought to my notice. Lieut : Colo- 
nels Western and Ross have continued to assist me as heartily as 
in former years, and I think we all felt how well they had deserved 
the decoration (C. M. G.) which Her Majesty bestowed on them. 

Lieut. Col. Ross had exclusive charge of the Irrigation Depart- 
ment from August to November, while I was absent in Europe. 

Mess" Garstm, Willcocks, and Foster, Major Brown and Abou 
Saoud bey, all fulfilled their duties with zeal and ability. 

Mr. A. G. Reid directed the works at the Barrage with the grea- 
test order and precision. 

Lieut. Col. Western brings the following officers to notice em- 
ployed on the works of the million fund. 

Mr. J. Dempster, 

)) F. Chanter, ) 

,^ r • r> \ spectaliti recommended , 

)) G. Liernur Bey, \ ^ ' 



» » 

» » 
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Mr. Margossoff Bey, 

)) Kurshid Bey Wahabi, 

» Mohammed Sidki Bey, 

» P. Zoukas, 

» J. Langley, 

» W. 0. Joseph, 

)) F. Chapman, 

» I. Wakefield, 

» H. Baychelier. 

The following officers are also brought to favourable notice : 
Mr. W. Marshall Hewat, Director of Works Fayoum. 

» Allan Joseph, Assistant Inspector 1"* Circle Irrigation » 

»> Arnold Perry, » » 3"^ 

» Ismail bey Sirri, » » 4*** 

)) Mohammed bey Labib, Chief Engineer of the Nubarieh Canal. 

» Barriere bey. Controller of the Pumps at Atfeh. 

Mohamed bey Sabri Chief Engineer, Ismailiah Canal. 

Ahmed bey Said. » » Sharkieh . 

Mohamed bey Zahir » » Menoufieh. 

Hassan effendi Sherif, Officiating Chief Enginer, Gharbieh. 

Abdul Wahab bey Zeki Chief Engineer, Rayah Behera. 

Ali bey Burhan » »> Behera. 

Hassan eflfendi Wasfi » » Beni-Souef . 

Mohamed bey Neghib » » Minieh. 

Ali bey Badr » » Assiout. 

Abdul Fattah bey Sabri » » Girgeh. 

Hussein effendi Ragheb, Assistant Engineer, P* Circle. 

Ali » Massaood » » » » 

Ahmed » Helmi » » » » 

Hussein » Wassif » » » » 

Ali » Talab » » » » 

Mohamed » Fahmi » » 2^ Circle. 

Mohamed » Mohib » » » » 
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Mohamed effendi Mungi Assistant Engineer, 2"^ Circle. 

Mahmud » Rifki » » 3^*^ Circle. 

Ali » Shauki » » » » 

Mohamed » Labib » » 4*^ Circle, 

Hassan » Hidayat » » » » 

Muhamed » Heshmat » » » » 

Abdullah » Wahbi » » » » 

Abdel Rahman effendi Wahbi ... » » » » 

Yussuf » Sidki » » » » 

Mohamed » Wafai .... » »> » » 

I owe the same gratitude as in former years to my friend and 
fellow worker Mr. Barois, Secretaire general in the Public Works 
Ministry, and to Mr. Gallois bey, Head of the Technical Office. Mr. 
Peake, the Inspector of Public Works accounts renders cheerful 
assistance to every one. Farid bey Babazogli, Mohamed Derwish 
bey, Negbibbey Bahri, Mr. Olivier, and Ibrahim Mussawir effendi, 
Heads of the Office, have done their duty well. 



C. C. Scott Mongrieff, 

Under Secretary of State, 
Public Works Ministry. 



;> 
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APPENDICES 



APPENDIX A. 

IRRIGATION BRANCH — EXPENDITURE FOR 1888. 



I. 



- The Million Fund. 



Barrage, Uosetta Branch 

» Damietla Braacli 

Ra,v3lis Tttwtiki-Eai-lliwork 

Pcice of land 

Head Reffulalor & Lock. 

Two syplions 

Two small Hegulators. . 

Two Rail, swinj,' Bridges 

Balii'MoesUeg.andJjOck 

(langara do. do. 

Minoi' Works. 

Mitghamr Regiilalor aud Lock 

Railway Hridge-Mansurieli canal . . , 

Mansurali Lock 

Kalangil I^ock and Htigulator 

Ananieli Creek syphon 

Damietta Reservoir 

Head Lock, Rayah Menoufieh 



Lock at Head of Bagurieh canal . . . 
» Shubrabas on Ba^urieh canal . 

Railway awing-Britige, Dalgamun 

Kodaba Lock 

Santa Lock and Railway swing Bridge. 

Works on Bahi* Saidi-tlliarbieh 

Kafr Dawar Lock and regulator 

Syphon under ^[ahmudieh canal 

Roselta cana 1 

Feshn svplinn-Ibrahimieh canal 

Works in Tyur Basin-Fayum 

Wadi Rjyan survey 

Minor Works Kn^tlm 

Mitrodeny syphon- Wadi canal 

Sundry Slinor Works 



Establish mfnt. travelling allowances, etc. 
Tools and Plant 



31,ftr7 

1(J9,U38 

80,tJ54 

1,383 

20,44: 

5,287 

ii»t 

9,824 

10,553 

8,076 

40fi 

8,{i33 

44G 

3,763 

10,295 



5..'>l»l 
7,34; 

1.800 
1.801 
4,200 

9730 
3.654 



96,400 

137,750 
21,005 

7,521 
2,852 
2,47 
3.249 

4,97i 

1,V67 

18,755 
1.491 

"7*188 
1.9;" 

11.163 

11 .33: 
7.44: 
4.m' 
l.ll¥) 
6,339 
5.011 

14,68; 
2,684 

24.876 

13.,18fi 

4,504 

49: 

I'.OOO 
711 



Total. . . . 369,053 477,562 846,615 



128.00: 

109.0;^8 

208.40; 

22,4" 

27.91 K 

8.139 

3,466 

13,0; 

15.528 

8.076 

2.373 

27,388 

1.937 

26,328 

17.480 

1.22 

11. .59 

15.22 

12,91.3 

12.(110 

2,iHKt 

8,14(1 

9.271 

14.683 

12.414 

3.654 

24.876 

17.905 

4.504 

8firi 

1,218 

1,00(1 

1,GG0 



49,522 
21.37.) 



Finished 
do. 
do. 
do. 
do. 
do. 
do. 
do. 



llUUCATidN BRANCH — EXPENDITURE FOK 1888 (Continued). 



DESCRIPTION OF WORK 



II.— Ordinary Budget— Original Works. 



Isiiuiilii'li canal — Minor Works to Locks - 
Killila oaual — Ijind charges 



Altt^ratious Abu Tabal Regulator., 
a locaual heads, &c 



IkiK-aftlieh : 
Irwi drainage pip-* 



6 WVrks on liahr Saidi 

KantaM rsmaa Uvb... 
S SalaSb l*vk 



/fc^VrviA: 



134 


■ 


■1.417 


l.SiS 


1 




»»» 






eis 






31:» 








?..05 


2,:ti? 



I 



.^v 



iianKiiil rt NakU Stuk^ee ' 

SiuKvsauvl Kwnhttvrk— Khaadkk et Gharit >ir? 

Sx j^m uu^r Mahraudteh oaoa! -vS^ 

Ktt^Utk<r <.'« Farh«$h vMoal . . 4;>i 

He*.! SiuK-* Kh*rf!a!v odiaal *' i 

Kafr K; Ks IVv^S Kartiwvri e.5iV 

X** caas's is <v«a!Vti.\a 'or::h aS^ve JT^ 

Ni'i*- S_\ ?^»a A\ .i.* i^ttp 

Kwara'lWi ^a*.v :*>l 



tS-*l 



A> M.»M-\V,^I» 



^mi 
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IRRIGATION BRANCH — EXPENDITURE FOR 1888 (continued). 
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IRRIGATION BRANCH — EXPENDITURE FOR 1888 {continued). 

V. — Amount of Earth-work executed in 1888 in the clearance of 
Canals and Drains, and the maintenance of embankments. 



PROVINCE 


WORK 


DONE BY CONTRACT 


WORK 

done by Corvee 


TOTAL WORK 

done by contract 
and Corvee 


Corvee relief 


Corvee ransom 


TOTAL 

Contract 




Cubic Metres 


Cubic Metres 


Cubic Metres 


Cubic Metres 


Cubic Metros 


Kaliubieh 


445,764 


■ • . 


445,764 


204,919 


650,683 


Sharkieh 


643,502 


579,598 


1,223,100 


« • * 


1,223,100 


Dakahlieh .... 


941,804 


339,592 


1,281,396 


968.733 


2,250,129 


Menoufieh 


447,192 


875,987 


1,323,179 


• • • 


1,323,179 


Gharbieh 


1,638,051 


810,535 


2,449,183 


270,537 


2,719,723 


Beherah 


664,085 


1,500 


665,586 


354,072 


1,019,658 


Giseli 


090,715 


478,579 


1,169,294 


290,546 


1,459,840 


Fayoum 


462,293 


... 


462,293 


226,643 


688,936 


Beni-Souef.. . . 


520,390 


. • • 


520,390 


649,256 


1,169,646 


Minieli — ... 


806,618 


115,814 


922,432 


1,163,160 


2,085,592 


Assiout 


1.015,571 


1,190,324 


2,205,895 


1,119,617 


3,325,512 


Girgeh 


1,103,447 


... 


1,103,447 


1,973,555 


3,077,002 


Keneh&Esneh 


2,073,561 


• . . 


2,073,561 


1,672,262 


3,745,823 


Barrage 


• • • 


• . * 


. ■ . 


• • • 


• * • 


11,453,594 


4,391,929 


15,845,523 


8,893.3(X) 


24,738,823 


VI. — Payment to Beher 

FOR SUPPLY OF WATER 


a Irrigation Society 

IN THAT PROVINCE 


OUTLAY 


18SS 


1887 


KiYPrl nnnual s 


nTYi 


L.K. 

26,320 


L.E. 

26,320 








Supply of water at Atfeli. . 




16,159 


10,07.J 




)) » Khatatl 


3eh 


18,776 


17,458 


TOTAT L.E 


61,255 


53,851 



G 
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APPENDIX B 



BARRAGE REPAIRS 



DREJFODRT OIT ^W-OI^^mTO- SBLA.SOIT 188T 



During the working season of 1887 the floor of the western part of the 
Rosetta Barrage had been laid dry and repairs to it carried out as far as the 
early rise of the river allowed. 

It was originally intented that the eastern part of the same Barrage should 
be put in order during the season of 1888 so as to complete one bridge before 
commencing another. 

The extreme height however of the Nile in the flood of the previous year 
rendered, a late fall probable, and the obstruction of the deep channel of the 
Rosetta Branch became therefore inadvisable. 

An additional argument in favor of taking up the east end of the Damietta 
Barage existed in the necessity for putting in the foundations of the Rayah 
Tewfiki Head Lock and Regulator, and as this work is adjacent to the river, 
the lay ins: dry of a large area of the river bed immediately outside its founda- 
tion pit would result, it was thought, in an economy of pumping. 

Yet a third argument existed in the need for completing a portion of the 
downstream apron of the west end of the Rosetta Barrage, and for strengthening 
the lock at that end : both of these works having been interfered with by the 
early rise of the river in 1887. 

These arguments determined that the eastern end of the Damietta Barrage 
should be taken up in 1888, and accordingly on December 1'* 1887 work was 
commenced on the dams. 

The scheme of the work was identical with that carried out on the Rosetta 
Barrage during the previous year, both as regards the work itself and the 
manner of execution. The area to be dealt with was enclosed within double 
dams, those upstream having their crests at R.L. 14.50, and those downstream 
at 12.50. The former were made in water from 3 ms. to 7.5 ms. deep,of clayey silt 
dug from the island upstream of the Damietta Barrage, and proved to be very 
tight. The latter were made from the silt deposited yearly under the western 
arches of the bridge, and during the progress of the work they gave much 
trouble and anxiety. 



~ 44 — 

On February 10**» the upstream dams were closed, on February 17*** the 
placing of the pumps in position was begun, and on February 25*** fires were 
lighted. 

As at first constructed the sadds enclosed 35 arches, and the area being too 
large to work at, it was subdivided into three portions by small sadds running 
parallel to the course of the river. 

One only of these pockets was pumped down to floor level at a time, the water 
in the others being kept at difierent levels so as to reduce to a minimum the 
pressure on each dam. 

On March 9*^ the floor of the 15 eastern arches was laid dry and work was 
at onc3 begun. It was pushed on with vigor and continued without intermission 
until Juno 20'^», by which time the floor of 41 arches and of the east lock had 
baen put in order. 

The condition of the Bridge was much better than that of the Rosetta Barrage^ 
but this seems to have been due solely to the fact that it had not been subjected 
to the same strain. 

The evidences of scamping were greater than any found on the Rosetta, and 
the failure of the work, if it had been left unrepaired, could only have been a 
matter of time. 

The east lock was found to have small holes in its floor over the whole area, 
downstream of the lift wall and immediately at the foot of the lift wall no fl )or 
existed over an area of 7 ms. by 5 ms., nor could any trace of one be found at 
the depth of a metre below surface level. It was accordingly decided to raise the 
floor of the lock with cement concrete faced with brick on end and ashlar, 
the whole thickness so added being 0,72 ms. The small holes were first closed 
with wooden plugs and the new face then carried over them. Immediately 
below the lift wall the area without original foor was enclosed by a brickwall 
built in cement to a height of 2 metres. At this height it was found that the 
springs worked with insufficient force to throw mud, and so the whole area 
was excavated by divers to a depth of one metre and concreted over, each 
spring being enclosed in a pipe. 

When set the pipes were closed and the new floor built to minimum 
thickness of 1.8 metres sloping upwards near the lift wall 1 in 7 to a thickness 
or3.3 metres. The necessary thickness of floor was thus gained by the substi- 
tution of a slope for the vertical lift wall, and danger to boats hy their groun- 
ding on a floor of sudden variation of level was obviated. 

On the floor of the bridge itself ^^everal singular points were brought to light. 
Under many of the arches and in the floor downstream of them numerous, 
holes existed. 

They were caused by the omission of one brick on end, and from the freedom 
with which many of them threw water, they appeared to pass completely 
thr)ugh the floor. They were in rows regularly spaced and resembled 
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weeiiholes. Some of them wero silted up so as to be quite water tight, -wiiilst 
others threw a full bore of inudandwatertoaheightofnearly two feet. Under arch 
N" 71 and io thefioor downstream of it there were 37 of these holes and between 
tlireo and four hundra! in the 41 arches dealt with. Tliey were each closed by 
driving in a wad of low with a tapered wooden plug. When home llie plug was 
sawn ofl' level with the floor and covered with rubble masonry laid in cement. 

Arches N" S7 aud 38 were found lo have no floor. The concrete of the 
foundation api>eared to have been skipped in and left at a level of about 
.5 metre below floor. The top of this concrete was rough and of very bad 
quality, the mortar and the metal having separated and formed into strata and 
pockets like a much disturbed geological formation. 

It was leveled down and all very bad portions were removed to as great a 
depth as was possible with safety. New work was then built to a thickness of 
2.25 ms. 

The sudds as originally constructed enclosed 34 arches only. As work 
progressed new dams were thrown out so as to enable the repairs to be carried 
past the centre arches leaving so little work undone as to make the completion 
of the bridge as far as possible a certainly in one more working season. These 
extensions as before stated enabled the eastern 41 arches t-jgether with the end 
lock to be put in order. 

The work done was as follows : 

The whole of the existing floor of the Barrage both ujistream and downstream 
as well as under the arches was raised from R. L. 8.25 to R. L. 9,5 with the 
exception of arches 70 and 71 which, owing to the badness of theii- floors, were 
raised to R. L. 10. This was done as on the Rosetla Barrage wilh conci¥te in 
cement faced for a length of 7 ms. under the gates with Trieste slone ashlar 
and elsewhere with ashlar of old Cairo stone. This new floor was carried 
upstream and downstream beyond the arches to the limils of the original floor. 
An upstream apran of rubble masonry 25 ms. wide and 1 m. thick was added. 
a row of piles being driven at 5 ms. within its upstr.'am edge to a depth of 
5 ms. below its underside. On the downstream side an apron was also built. 
Its thickness was 1.5 ras. and its width 10 ms. from arches 42 lo 71 inclusive 
whilst fr,>m 31 to 42 the width was increased to 15 ms. and the thickness to 
2 ms. on acciunt of the badness of the s lil. 

The lockwalls both upstream and downstream were protected with an apron 
12 ms. wide sloping from R. L. 12.0 at the wall to R. L. 9.5. Along the whole 
of the downstream edge of the floor, antl at a -distance from itofSms., a row of 
rubble mas >nry blocks was built, each block being 5 ms. by 3 ms. by 1.5 ms., 
the space between this row of blocks ami the edge of the floor being filled in 
with dry si me pitching covered with a layer of rubble blocks 2..j ms. square 
and .75 m, thick. Beyond the outer line of blocks pitching was put in wherever 
there was place for it up lo the level of the flo)r. 
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During the execution of this work the greatest sources of trouble were the 
original lines of piles between which the floor had been built. As on the 
Rosetta Barrage these piles had been left projecting about 1 metre ab^ve the 
top of the floor, and from end to end of the work done they formed an almost 
unbroken line of springs. Driven as they were through the upper stratum of 
clay into the underlying mud and sand and left projecting high into t!ie rush 
of the water the downstream line of piles seemed to have been shaken lojse 
and each separate pile became a lead for an upward rush of water. The 
shutting down of this water proved very troublesome, particularly in the centre 
of the river. It was efiected by enclosing each separate jet in a pipe of suitable 
size surrounded with masonry. 

When the masonry had set the pipes were closed and built over. Downstream 
of arches N"** 34 and 35 in a length of 14 metres 59 pipes were used, two being 
12 in: diameter, three 6 in :, and the remainder 1 in: to 3 in :. The soil at this 
part of the Barrage was very bad, and this added considerably to the difficulty 
of the work, as a spring when stopped at one spot invariably broke out at 
others. So soft in fact was the soil at the middle of the Barrage that 
every blow of the pile-drivers working upstream was plainly felt on 
the bridge. 

The work was completed by June 20***, and on June 25**», the last pump was 
removed. The quantities of work actually done were : Concrete 7,788m3, Rubble 
Masonry 15,867m3, Trieste Ashlar 541m3, Old Cairo Ashlar 2001m3, and Brick 
work 396m3 or 26,593m3 in all. 

Iron grooves were added to the piers of the 41 arches, and a curtain of sheet 
piles was driven parallel to the upstream face of the bridge. The gates of the 
east lock also were put in order and painted. 

The unwatering was a heavy item. It was done by nine 12 in : and three 
10 in : centrifugal pumps. A 9 in : pulsometer kept down the water between the 
two upstream sacfds, whilst two 4 in: pulsometers on wheels and numerous 
hand pumps were employed on drying small areas. 

The pile driving was mostly done by hand ringing engines. A steam driver 
was however put to work when about one half the piling was finished, and 
it was found to send the piles home at about one third the cost of the hand 
drivers. 

The electric light was started on February 26'*» and was employed without 
intermission until the end of the work. Although but little concrete or masonry 
was done at night, a great deal of work went on in maintenance of dams, 
carriage of materials from the stacking yard to the site, and, in general, prepa- 
rations for the following day. One Assistant Engineer and one Head Overseer 
were invariably on the works all night, and the number of workmen employed 
at night from the beginninir c ^ ^H the end of May was never less than 

800 and often rose tc Iti^f 
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On the Rosjtta Barrage same work was also dDne. As was stated at the com- 
mencement of this report a portion of the apron downstream of the arches 56 
to 61 was not carried to its full extent during the working season of 1887, nor 
was the lower floor of the west lock put in order. 

To remedy this a sadd was run along the ten western arches upstream of 
and in contact with the piers, and a corresponding dam was carried parallel to 
it downstream of the bridge at a distance sufficient to enable the work to be 
<lone. These two were joined by a dam parallel to the direction of the stream 
and the included area was then pumped Qut. 

The whole area was C3vered with rubble masonry as intended, the springs 
which had given considerable trouble during the previous year were closed, 
and the apron downstream of the western arches was satisfactorily completed. 
The floor of the lock was laid dry and was found not to be in a bad state except 
at the tail. There a double line of sheet piling extending across it up to the 
level of the upper floor closed completely the lock as a low river one and served 
as leads for numerous springs. These piles were cut away and built over the 
level of the floor being raised from 8. 15 to 9.00. An apron 10ms. wide was also 
carried across the tail of the lock and round the lock wall to meet the apron 
of the bridge. During the progress of the work some anxiety was caused by the 
cracking of the lock wall due to the removal of the soil on which it was built 
by heavy springs. 2.676m3 of rubble masonry were laid in thus completing the 
floor of the west end of the Rosetta Barrage. 

The briJge itself had originally failed owing to the break up of the floor, and 
this failure manifested itself on the superstructure by cracking in 10 arches 
and by depression and horizontal displacement extending over a length of 15 
spans. Each year when the water was headed up these cracks enlarged, and 
when the work was taken up by this service, five of the arches had been cen- 
tred up to prevent chance of accident. The vertical settlement amounted at 
that time to .15™ at its greatest point, the horizontal displacement being .19°. 
During the progress of the work it was found necessary to put centres in five 
additional arches, as they cracked so badly as to place the men working below 
in danger from falling bricks. On attempting to remove the centres it was 
found that many of the bricks of the arches were completely loose and the 
repair of the arches themselves was necessary. In fixing the centering each 
lagging had been wedged ofl*the centres separately and could therefore be 
removed independently of any other. 

In carrying out the repairs one lagging was removed at a time, and if the 
arch behind it was sound, it was replaced and again wedged up. If a crack was 
uncovered it was raked out and pointed. Where a badly broken portion of the 
arch was uncovered it was removed in parts and rebuilt from below to a depth 
of one and a half bricks In every case the lagging was replaced as soon as 
the work was done. When an entire arch had been thus treated the earth- 
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filling and backing were removed and all cracks and broken brickwork 
opened out and rebuilt from above, down to the top of the new work put in 
from below. 

When the whole of the arches were finished they were allowed one month 
to set and the centres were then removed. 

No sign of any settlement has since shown itself. Ten pairs of the new/ 
gates were put in place, and the arrangement of tramway intended to carrj- the 
traveller for working these gates was put up over twenty bays. 288"'^ of 
Brickwork, 65"3 of Ashlar masonry, and 117 tons of ironwork were erected f )r 
this purpose. A traveller of the design proposed for working the gates was 
obtained and found to work satisfactorily. 



(Signed) : A. G. REID. 
April 17'^ 1889. Director of Works Barrage. 
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evening of the 24^*» we were at Assiout, where a halt of two days was made while 
I went to Cairo in order to explain matters to His Excellency Riaz Pasha and 
you. On the 27*** we moved southwards again, and reached Armant on the 9^** 
October. By the 14^*» October we returned to Cairo on board the Nazaratia,. 
having been absent thirty-four days. 

At the principal Mudirieh towns we had meetings, at which the Inspectors 
of Irrigation, the Mudirs, the Chief Engineers, and principal notables were 
present, and expressed their opinions as to the best means of diminishing the 
Sharaki and the most convenient time and method of discharging the basins. 

At all points where it was convenient to descend, a descent was made, and 
excursions made into the interior to examine the conditions of the basins; most 
of the canals were gauged ; the Mahgara Canals were examined; the means 
of irrigating and bringing the enormous durra crop to maturity were enquired 
into; local complaints were considered; the loss by evaporation and absorption 
was compared with the daily falling discharge of the Canals, so as to guide us 
as to the time of beginning the discharge {sarf) of the basins, and the method of 
conducting it ; and the amount of water held up on the main basin regulators 
was measured. 

77ie general conclusions to which we arrived were : 

ta) While the Nile gauge at Assiian kept above 12 pics, a vigorous attempt 
should be made to keep the Sy^lks, or durra canals, clear. If the Nile fell below 
that gauge the fellaheen should be left to themselves, while every endeavour 
should be made to fill the borrow pits, hollows, and depressions of every kind, 
so as to store water for the durra crop. At the time of sarf all the Canals and 
borrow pits should be shut ofi*, so that no water might escape from them. 

{b) Depots of 20,000 sacks should be made at each of the three southern 
Mudiriehs so that the canal heads might be promptly shut ofi* the moment 
the canals began flowing back into the Nile. All the steamers moving up and 
down the Nile should have 3,000 or 4,000 sacks each to aid in case of necessity. 

(r) The landowners in the well filled basins, where there was a chance of 
sowing without ploughing, were anxious that the sarf should be delayed till 
the 10'»» October ; while the landholders in the dry basins, depending for their 
supply on the sarf and in the badly filled basins, where ploughing would 
have to be resorted to, were anxious that the sarf should begin as early as 
possible after the salib, that is after the 2G^^ September. We concludal that, 
in the interests of the State and of the general community, it was better that 
the well filled basins should be discharged early and be ploughed, than that 
millions of cubic metres of water should be allowed to evaporate, and the total 
area under crop be considerably reduced. This was the principle adopted every- 
where except at the western bDanda^ ii rti ii fii 1 1111 Girga Madiriehs^ 
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where the unanimity of the Kena officials and notables prevailed over the 
<liscord between the Girga officials and notables, with loss to Girga Province 
and no advantage to Kina Province as far as area was concerned. The day 
after the meeting we perceived how disastrous it would be to delay the sarf, 
and the Minister sent me specially to Cairo to get the Council of Ministers to 
repair the damage, and change the date of Sarf from October 10*** to October 
1** ; but our advice was not taken by the Council of Ministei*s. The result was 
that on the 29**» September the Girga basins had to begin their sarf (as they 
were fast drying up and could not wait till the 10**» October) and great part of 
the Kena basin water was lost. 

(d) Your directions about keeping the first bridges on the canals (when 
situated at less than 20 kilometres from the heads of the canals) open, and 
allowing the water to collect in the second basins ofthe series, should be rigidly 
adhered to ; except where the canals had good banks in the first basins. Such 
canals could have their first bridges closed for ten days about the middle of 
September, while afterwards the openings in the banks could be closed and 
the water retained in the first basins, when the first bridges could be opened 
and the canals allowed to run into the second basins without emptying the first 
basins. 

(e) The irrigation of those series of basins, where certain basins were well 
filled and the rest dry at the beginning of sarf, was more satisfactory than the 
irrigation of those series, where all the basins were partially filled and all 
dried up before the salib (September 2G). 

(/) Your idea of forming reservoir basins to keep water for sarf up to the 
10'^ November at certain convenient points should be adopted at one basin as 
the experiment. The Umdehs of Kena and Girga agreed to select the basin 
Faukibly, suggested by you ; and the experiment is now being made. 

((/) The Dendera and Tarif Mahgara canals should be thoroughly cleared 
and repaired, and rendered as efficient as possible. 

(//) All hos/ia banks should be thoroughly repaired and temporary hoshas 
(ov/towas/ies) made wherever possible, so as to economise water at time of sarf, 

(/) We were also entirely in accord with you on the subject of dividing the 
basins into sections and discharging each section independently of the others 
as it enabled the t>adcl to march slowly instead of being hurried on. The depth 
of water in the basins was so small that no velocity of any kind could be 
-cninted on, at time of sarf; and hurrying the discharge from basin to basin 
would have been about as useful as letting the basins dry up as they stood. 

(k) Since the Sohagia canal had been able to irrigate only very partially the 
basins in Girga Mudirieh, a temporary sari^c/ should be thrown across it near 
the Anebis Saliba, south west of Talita, between the 20'*» and 28**» September, 
and the water ofthe canals allowed to flow over the basins, thus saving bet- 
ween 40,000 and 50,000 feddans from Shar^ki. 
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(/) If the Kena sarf could be received in time and in quantity sufficient to 
guarantee the irrigation of the 20,000 acres of Shariki to the immediate north 
of SohlLg, a second temporary sadd should be thrown across the Sohkgia Canal 
at Naga Tamam Saliba, between the 12^*» and 20'*» October, and the water of 
the basins on the left of the Sohigia allowed to irrigate the dry basins on the 
right of the Soh&gia Canal. 

(2^ The probable amount of Shardki in Upper Egypt. 

Having had no opportunity on our journey southward of inquiring into the 
state of the right bank basins and canals in Mudirieh Gisa, we at first sent na 
estimate of Sharaki ; but having had an opportunity of examining the basins 
on our return to Cairo, comparing them with similar basins further south, and 
consulting the Injector of Irrigation 3"* Circle, at Wasta, we calculate that 
the Sharaki will not exceed 8,000 feddans, and may fall to 2,000 feddans if the 
Kush^sha breach is a success. 

Summing up all the information we have supplied at different times, the 
following table contains the estimated quantities of maximum and minimum 
Sharaki in Upper Egypt, The maximum amount of Shar&ki represents the 
number of feddans of Sharaki if the measures undertaken to reduce the area 
are uniformly unsuccesful ; while the minimum represents the quantity if thfr 
measures are uniformly successful . 
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In Mudirieh Girga there has been a reduction of Sharaki of about 45,000 acres 
owing to the success of the first sadd on the Sohagia canal, and the maxiinun 
Sharaki may now be considered as about 285,000 feddans. Since the Kena water 
has not been received in time a possible improvement of 25,000 feddans must be 
abandoned and the minimum Shar&ki may be taken as 240,000 feddans. Taking 
the mean of the two figures the probable Shar&ki may be considered as 265,(X)') 
feddans with some contingencies for the unprecedented rate of fall of the Nile. 

So far we have considered the Shariki, we how come to the durra crop. 
The roughly estimated amount of durra sown in Isna, Kena, Girga, and Assiout 
is as follows : 

Isna 40,000 feddans, 

Kina 80,000 » 

Girga 60,000 » 

Assiout 40,000 » 

220,000 feddans. 



The durra was sown late, owing to the flood being late. It was irrigated with 
a single Shadoof lift up to the T' October, when the double Shadoof lift be^^an. 
At the present rate of fall of the Nile it will be necessary to resort to tlie third 
lift on the 20^^ October. Besides this, all the Sy^las became dry about the 25^'' Sep- 
tember, and though much clearance work was done, the rapid fall of the Nile 
defeated all efforts, and from the 5^*» of October no further efforts were made to 
clear Syklas, but the fellaheen were left to themselves. Much durra far away 
from the Nile and from canals is in danger, and without exageration of any kind 
it may be stated that Vio of the Kena and Isna crop and Vg of the Girga and 
Assiout crop, or 30,000 feddans in all, are in a precarious condition. The durra 
will need water, not till the 15'** October, as anticipated, but until the 30"^ Octo- 
ber, and its safety depends only on the tenacity of the fellaheen themselves. 

Against this possible loss of durra may be put the fact that very many of 
the Sharaki basins have excellent subsoil water, and well informed persons 
have told me that a large proportion of such basins will be put under winter 
crops irrigated from wells, and will be rescued from Shariki. 

Land rents in the three southern Mudiriehs have gone up about fifty per cent, 
and large landholders will not lose much from the partial drought. Some think 
they may gain, even where a large proportion of their lanfl is Sharaki. The 
small landholders in the Shar&ki basins will suffer severely. 

(3). -— Steps taken to reduce the Sharaki. 

One of the first steps we took was to keep HisExcellencj' Riaz Pasha accura- 
tely informed of the state of affairs and the requirements of Corvee, so that he 
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might use his influence with the Mudirs to induce them to attend promptly to 
the demands of the Engineers. His Excellency's efibrts in aiding us were 
very successful. 

In conjunction with the Inspectors of Irrigation and the Chief Engineers, we 
investigated the points vihere ho^s/ias were necessary, and encouraged the Mudirs 
to quickly construct them ; carefully examined the T^rif and Dendera Mahgara 
canal clearances ; divided the left bank basins into the following sections (a work 
which we trust will result in some reduction of Sharaki) : 

!■* Section. — Ramadi Head to H6u. The escape water to go down the sar/ 
canal and irrigate the Sahel Farshiit. 
2"** Section. — Heu to Soh^gia Head. 
3'** Section. — Sohigia Head to Assiout. 
4**» Section. — Assiout to Abu Kadiga. 

We aided at the construction of the first Sohagia dam and afterwards super- 
vised the distribution of the discharge of 16,003,000 cubic metres per day. The 
Kena sarj being late and it being also necessary to keep the Sohagia canal open 
to complete the irrigation of Beni Smia basin, we were unfortunately able to do 
nothing for the second dam. 

We explained your directions about the non-closing of the first regulators to 
all the Engineers and met with success everywhere except in Girga, where 
the Mudir interfered with the Engineers, with the result that there were some 
10,000 acres of quite needless Shar&ki. 

(4) The necessary measures to be taken to reduce Sharaki 

in future years. 

Our work in this direction was of two kinds : 

a) Obtaining information which will aid you to form conclusions of your own. 

b) Forming definite conclusions of our own. 

a) This information is contained in the letters and telegrams forwarded to 
you. I append a few of the local opinions about agricultural matters in the 
three southern Mudiriehs. 

Kena and Girga Mudiriehs finishtheir irrigation in an ordinary year in 
twenty-five days. 

Girga and Assiout Mudiriehs finish their irrigation in an ordinary year in 

thirty days. 
Water should not be permittedd to enter any basin before the !•' Misra 

(6^^ August). 

If an irrigated basin is dry before the first Tiit (10^*» September) it is Sharaki. 

If an irrigated basin is dry before the 17'*» Tiit (26*»» September) it will yield a 
poor crop. 
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CHAPTER I. 

Basin Irrigation 1889. 

1. — The Basin IiTi^ation on the Pharaonio Lines extends on Exient ()r luisin 
l)otli Banks from Aswan toDorut; kilo 945 — kilo 317 of Nile. in E^rypt. 

From Derut to Ashmant 317 to 96 kilom. the Sefi Irrigation of 
the Ibrahimiyah prevents inundation on the High Alluvial deposit 
called the Sahil on the West or left bank. 

The Basin Irrigation is again found on both banks from Ashmant 
to Cairo and it ends on the West at the Hod El Iswid about 
30 kilometres below Cairo. On the EasI below Cairo, there is prao 
tically no basin inigation. One small basin North of Kaliub still 
exists. It is maintained thus owing to the absence of any summer 
canal in the vicinity. 

2. — In Upper Egypt there are the sugar factories of Mataanah, Suk.u- Fudories 

■rx 1 . 1 XT TT I- -ii 1 T'l 1 i .:i 1 .1 1 in Iriicls under 

Armant, Dul)aiyah, JNaga Ilamadi with the rarshut Sahil under nasin imjfniion. 
peasant-cultivated sugar; Geziret El Salamiyah and small amounts 
of en^^ine watered sugar cane near Balianah. In these tracts basin 
irrigation is very partial. 

3. — Quality nf Jlood, — The flood was one of the best on ThcMo<Mipfi889. 
record ; all are agreed that it was very muddy. This fa(*t coml)ined ••nii i-osuiis. 
with the feebleness of the flushes in September leads us to suppose 

that the White Nile was feeble in volume, but the absen(*e of gauges 
at and above Kliartum renders this a matter of speculation. 
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The September lioocl was exactly enough for irrigation of tlie 
millet crops hy flow irrigation, and if it liatl risen 20 centimetres 
more the crops on the edge of the river must have been drowned 
or ruined bv filtration. 

The (*rops were all matured, and as there was a very large area 
sown in Sorgho and Maize, tlie Fellahin have l)een able to refill 
their granaries exhausted by the faihire of the 1S88 Spring harvest, 
owing to the low flood of 1888. 

Tiiiu'of fiiiiii- 4. — The l)asins of Upper Egvpt were all tilled bv the 10^'' ot 

<'f ^V' •• vSeptember except the very largest. Hut owing to the inrreased nuni- 

l)er of escapes there were only three breaches in the basins. The 
reduction of tlie water in the (*ase of those basins which were filled 
too full was efiected with great skill by the lo(»al Engineers. 

riio wt'.-i.Mii 5. — The Western basin chain of Middle Kgvpt was not however 
ill MiiMio Kgypi. ^yell filled as the feeders are not nearly sufficient to fill them, and 

the Ibrahimi^'ah does not give nearly enough water even in a 
irood Nile like that of this vear to fill this enormous '-hain. 

Tiio Gi/nh ch.-iin (>. — The Eastcm and Western Oizah <-hain was well kei)t in 

hand and there were no breaches. 

tik- Kiiij.iyiiifr 7. — The Sarf or emptying: of the basins was commenced as 
AswnuioSuiifijr. usual about the 29*** September and conducted without cutting the 

l)anks save where there are no regulating bridges in the Kena circle. 
The large quantity of water in the Samhud basin (*ould not be passed 
off* by an artificial (*ut into the Nile and therefore the (*ross bank 
had to be cut and the water discharged on to Hod liardis. This 
upset the South Suhag series and caused sundiy cuts to be made. 
The great cut at Suhag was made on ()ctol)er 1** to empty the Suhag 
Basin and the large chain to the South with a head of 2.0() on to 
the Nile. This great cut took 88,000 m' earthwork to mend. 
This is the last time the cut will be made as the new escape of 1 i 
arches has ])een completed this year. 
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8. — In emptying the next series to the North (the North ^eiie»^ North 

^ -^ ^ ^ of Sulmff. 

SuhAg) there was some error made b}" the Chief Engineers of 
Asyut and perhaps of Girga. The cut of Beni Samia was made 
on 12th October on to the river and between tliat date and the 21st 
the Mudir of Asyut wrote and telegraphed to the Ministry of the 
Interior that the water was not flowing ofl* from Ilod ez Zannar 
the last basin of the chain and on the 22nd of Oetolier finding tliat 
the Hod ez Zannar was 1 . 70 above the river notwithstanding that 
its bridges had l)een open for three weeks, a cut was made in its 
Imnks on to the Nile. The Mudir of Asyut deserves credit for 
having so persistently called attention to tlie short comings of the 
local Chief Engineer. 

9. — Again notwithstanding very clearly written instructions of hmih- vusif 
Major Brown's, the Bahr Yusif was so reduced in volume, when 

the Dalgawi basin was cut, that it was onl}' by the exertions of 
the Chief Engineer of Minya that the catastrophe of thousands of 
acres of sharaqi in a good Nile was avoided. 

10. — Major Brown refers to this in the following terms : instiuciioiis fur 

« In spite of the high level of the High Nile, the Minya Basins were not full b«siiks into tho 
when Asyut Province discharged its basins ; the Chief Engineer states that 
there remained 120,0J0 feddans sharaqi at this time. The Chief Engineer 
managed his discharge operations well, and satisfactorily ompleted all the 
irrigation and even gave the West of the Yiisifi a longer inundation than the 
lands there have been accustomed to, so that the crops of the following winter 
were very g<x)d. His difficulties were increased by the management of the 
Yusifi Head at Deriit, the instructions I left when I went on leave not having 
been followed. My instructions were. 

If Beni Suef basin are nearly full, close Yusifi Head at Derut as soon as 
West of Yusifi in Minya is finished. 

If Beni Suef Basins are empty, Yusifi must be left open, till Abou 
Khadigah is about to be cut. From Deriit to Qosheshah in flood time is four to 
five days. Consequently the Yiisifi would ordinarily be commenced to be closed 
about five days before the cutting of Qosheshah. 

This applies to ordinary years, but no rule can be laid down. The time for 
closing the Yusifi and Sahiliyah can only be decided on at the time, by taking 
into cDQsideration the actual state of the basin. 
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Though Asyut Province did not discharge Dalgawi till the 12th October by 
. cut Sharmiikh, Yiisifi head had been closed on 7th October and been gradually 
reipened, less the lock, from the 8th t) the 11th Oct)ber; fully closed agaia 
on the 12th October, reopened again, less the lock, from the 13th to the 
21st October and closed again on the 22nd and Minya being sh!)rt of water up 
ti the 21st of October. 

To make good the want of water, resulting from such an incomprehensible 
meth)d of handling the Yiisifi, numerous cuts in banks were rendered neces- 
sary in Minya Province; and instead of reopening fully the Yiisifi Head with 
its lock to remedy the evil, when it was recognised, further cuts on to the 
Yiisifi from the Northern l)asins of Asyut were ordered. Fortunately the 
Chief Engineer of Minya (who was in no wise responsible for the mistake 
made at Deriit) was equal to the occasion ; otherwise there might have been 
the reproach of shar&qi existing on a large scale, in the Minya Province in so 
good a Nile year as 1889 ». 

Ismail boy Sirri, the assistant of the Inspection of tlie 1^'' Circle, 
was in charge of the Division at the time of these events. Major 
Hrown being absent on leave ; Sirri bey is responsible for the 
handling of the Bahr Yusif at Derut. He was anxious to save 
Did'n which had been sown at too \o\\ a level and therefore reduced 
the level of the Bahr Y^usif without consulting the Chief Engi- 
neer of Minya enough. He should have maintained also a more 
constant communication l)etween the two Mudiriahs of Asvut and 
Minva. 

Eini)LyinKBM.sins 11. — The Beui-Suef Province at the tail of the Middle Egypt 
liiiiir uusUesiinh chain is well supplied with red Avater feedei^s and its basins were 

full at the time of emptying. The Qusheshah basin was cut on to 
the Nile on October 28***, at noon with a head of 1.51 metres. 
The Nile next day was 0.84 metres higher and at Rodah the rise 
was onlv 0.3(). This shows that in vears Hke 1889 when the 
Nile is high at the time of emptying the basins, there is no fear 
of anv marked flood in the Delta. 

The (Jizah 1 2. — The Gizali basins were emptied very carefully and slowly- 

'^"'''"*'" in accordance with the wishes of the people. The Al)u Xomros 
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Escape recently I'epaired, stood a head of 1 . 5 metre with the Bridge 
completely open for 15 days. This excessive head with open 
arches is not to be recommended, as the downstream action is 
excessive and in many cases might wreck the Bridge. 

13. — From Aswan to Asyut, the Basin system improvements impi-ovomenis 

•^ "^ '^ in wisin works. 

have been projected in conformity with the wishes of the people 
who are invariably most anxious to have any improvements in 
the supply of red water. They were always consulted by me 
when engaged in drawing up the proposed projects which have 
])een detailed at length in the Pamphlet. '^ Report on tlie Low 
Nile of 1888 and on the mecisures to be undertaken to prevent 
Sharaki, " Their views were always found to be very correct 
when they were consulted about the general remodelling of a 
system . 

The sum to be spent between Aswan and Asyut is L.E. 505,548 
spread over three years. Of this sum, a large portion will fall on 
the Ordinary Budget of repairs. 

In Middle Egypt, on the East, there can be no great impro- 
vements. 

On the West, great improvements have l)een effected l)y Major 
Brown in supply of water and in regulation of Bridges, and in his 
opinion the following w-orks are necessaiy : 

1) Red water Nile feeder for Basins Deri Mangatin and Membal, 
with a new syphon under the Ibrahimiyah. 

2) Regulators on the Bahi' Yusif (two at least). 

3) Bi'idges in the Bank of the Bain* Yusif to feed the l)asins in 
Low Nile when the Nile feeders are not acting well. 

4) A Regulator in the Ibrahimiyah at Qalandiil to enable flood 
water to be passed in lai'ge quantities below Deriit and thence 
into the basins. At present this is not possible, owing to the 
small section of the Ibrahimiyah Canal below Qalandiil which 
cannot take more water than at present from the reach above 
Qalandiil. 
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In East Gizah, improvements have l)een shelved owing to tlie 
proposal to establish pumping engines at the head of the system 
opposite Wastah, about 85 kilometres South of Cairo. This project 
is still under discussion. If Sefi irrigation is introduced, there will 
l)e no danger of Sharaqi from a low Nile like 1888. 

SMiiii imjraiinii 14. — In West Gizah the only thing required is a system of Sahil 

ill Wc^l Gi/AiU. .^ o ^ J 

irrigation. At present the Sahil is chiefly irrigate<l towards the 
end of the season bv flushes from the clear water of the ])asins 
oi* by lift from the Nile by shml/\/s. 

The Eastei'n edge of the main chain of basins also gets little red 
water as the supply canal flows under the Hills on the West. A 
commencement was made of the improvements iwjuired by partially 
excavating a Sahil canal. liut the funds had to be diverted to the 
more important Upper* Egypt works. With these red water 
cairying Sahil canals the produce of Gizah should l)e much 
increased. 



CHAPTER H. 

Sefi or Summer Irrigation 1889. 

suae (»r.NU 111 iiKT 15. — The summer supplv in the Nile was in 18Si) one of 

the lowest on record. The gauge at Aswan has l)eon recorded 
(lailv sin(*e May 1809. No records exist before this and the 
Ilodah gauge is affected l)y the manipulation of the Barrage so 
Ihat no comparison of minimum gauges can be made with former 
vears. 

The following tal)le shows the dates of falling below one cubit and 
rising above one cu])it at Aswan for the last 2i) vears. The number 
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of days (luring which the Nile sank below one cubit is a very fair 
test of the summer failures of supply. 



Tabic of minimum r/auges Astcan. 



• 


MINI 

DATE 


MUM 

CIBIT 




OAU 


OE 

REOCCED 
SEA LEVEL 


* 
• 

DATE OF DB OP 

BELOW 

C»NF. Cl'BI T 


D.VTE OF RISE 

ABOVE 

ONE CUBIT 


N"OK 

W ft Vh. 


YEAR 


lilRAT 

15 


DAY^ 

BBLOW 

0!CI Cl'BIT 


1870 


15 June.... 


85.50 


20 May 


24 May.... 


8 


1871 


1<> Ma v.... 


1 


13 


84.99 


nil 


nil 


. a 


1872 


21 May.... 


1 





84.70 


24 Mav.... 


2o Mav.. . . 


1 


1873 


W Juno 


* 




21 


84.63 


20 May 


6 June 


16 


1874 


20 May.... 





8 


81.34 


11 April . . . 


2 June.. . 


51 


1875 


:33 Mav 


1 


21 


85.17 


nil 


nil 


• . 


1876 


June.... 


1 


19 


85.13 


nil 


nil 


. . 


1877 


M May 


1 


18 


85.10 


nil 


nil 


. . 


1878 


7 June.. . 





6 


84.29 


22 April . . . 


26 June... . 


04 


1879 


•2:^ Mav.... 


5 


1 


86.88 


nil 


nil 


. . 


1880 


:\ June... . 


3. 


2 


85.82 


nil 


nil 


• • 


1881 


10 June.... 


1 


16 


85.03 


nil 


nil 


. . 


1882 


'2i June.... 





13 


84.45 


11 Mav 

* 


25 June.. .. 


44 


1880 


•21 June 


1 


15 


85.04 


nil 


nil 


. • 


1884 


:>; May.... 


2 


6 


85.37 


nil 


nil 


. t 


1885 


'^l June.. . . 





18 


81.56 


25 Mav.... 

• 


2 Juu!\... 


2i) 


18S3 


3 June 


1 


11 


84 95 


nil 


ail 


. • 


1887 


.") Mav... . 

■ 


1 


12 


84.97 


nil 


nil 


• • 


1888 


5 June... . 


1 


10 


84.92 


nil 


ail 


• . 


1880 


4 June.. . 





11 


84.40 


13 April . . . 


27 Jun ». . . . 


74 



It \v«ll be seen fr>m the al)Ove that the water reinainel longer bjloA- I cubit 
in 188 J thon any year since 1870. 



«> 



• - 10 - 

Mean gauges of 16. — The foUowinji: are the mean gauges of the summer supply 

the Delia and *' & & if J 

dtachaisesofiow which concern the Delta : 

Nile at Cairo. 



MONTH AND YEAR 



January.. 



February 



March . .. 



April .... 



May 



June 



July 



1887 

1888. 

1889. 

1887. 
1888. 
1889. 

1887. 
1888. 
1889. 

1887. 
1888. 
1889. 

1887. 
1888. 
1889. 

1S87. 
1888. 
1889. 

1887. 
1888. 
1889. 



SHUBHAH 
OAIOB 



14.30 
14.50 
13.60 

13.80 
13.70 
13 32 

13.70 
13.50 
13.20 

13.10 
13.30 
13.19 

13 08 
13 . 28 
13.16 

13.16 
13.20 
13.08 

13.50 
13.28 
13.02 



I'TSTKEAM 
ROSETTA BAR- 
RAGE OArOB 



13.23 
13.48 
13.0'J 

13.10 
13.00 
13.00 

13.22 
13.05 
13.00 

12.76 
13.01 
13.00 

12.84 
13.03 
13.00 

12.% 
12.96 
12.90 

13.2(5 
13.05 
13.08 



DOWNSTREAM 

DAMIETTA BAR- 

RAOEOAUOE 



13.25 
13.30 
12 86 

13.10 
12.70 
12.60 

13.10 
12.50 
11.80 

12.45 
12.24 
11.40 

12.10 
11.90 
11.10 

12.15 
11.50 
10.80 



* 
• 



DOWNSTREAM 

RATTAH 

MEM.'KIYAH 

GAUGE 



13.01 
12.90 
12.87 

11.47 
12.83 
12.88 

12 AX) 
12.93 
12.84 

12.14 
12.90 
12.84 

12.66 
12.8t3 
12.84 

12.74 
12.80 
12.75 

13.05 

12.88 
12.90 



MtNSl'RAM 
GAUGE 



2.87 
2.96 
2.65 

2 76 

2.r,o 

1.89 
1.30 

2.10 
1.54 
0.60 

1.60 
1 . 20 
0.19 

1 70 
0.78 
0.25 

1.24 
0.83 
0.38 



• Openod BnrPii^M- 2n(l July 1S87.— Averajro up lo 20Lli July nl Shul)rali. 
do. do. 3Isl July I88S.— .\vern<io up lo 20lii July nt Sliuhrah. 
do. do. 29tli July 1889.— Average up lo 9lh July at Sliuhrah. 



ASWAN GAUflK 



Cubiu Kir&ts 



5 
6 
4 

4 
4 
2 

fv 
3 
1 

1 

1 

1 
1 



o 

^ 

1 



mi 

/ 
4 
3 



18 



09 
10 
10 

22 

02 
12 

19 
05 


19 
18 
14 

22 
20 
14 

16 
15 
14 



Tlie following!: dischar<res were taken by Mr. Reid on May KUli 
at the Barrage and those of July 7th were deduced from them. 



DATE 



May 16 . . . 
July 7 



ROSETT.V HH.V.NCH 



ClAl GK 



10. 00 
9.(» 



DISCHARGE 



2,820,864 
2,lO0,()lX) 



d\mii:tta branch 



GAUGE 



11.00 
10.70 



DISCHARGE 



6,044,210 
5,050,000 



RAY YAH MEMFIYA 



GAUGK 



12.90 
12.65 



|)I.s<:haiigi-: 



7,987,680 
7,200,000 



TOTAL 

dischxrgk 
pi:r diem 



16,852,754 
14,:^50,000 



The discharges of July 7 were practically the minimuni of the year. If we 
add 3 millions for the supply of the canals taking off between (^airo and the 
Barrage we have a minimum of 17,350,000 M^ per diem passing (^airo. 
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The Shubrah gauge gives the level available for distribution to the 
South East by the Ismailiyah, Sharkawiyah and Basusiyah Canals. 

The upstream Rosetta Barrage gives the mean of the surface 
level to which the Barrage was held. The downstream Damietta 
Barrage gives tlie amount of water passed down the Damietta 
Branch for the remaindei' of the Eastern Delta and the riparian 
engines on the West Bank of this branch. 

That of the Rayyah Menufiyah gives the water entering into 
the great central Delta Provinces of Menufiyah and Gharbiyah. 

That of Mansurah shows the amount below the off takes of all 
the Canals on the Damietta Branch. 

17. — If we compare the very low Summer Nile of 1878, which comimiLson of 

^ '^ out tuni m 

closely resembles the year 1889, we find that the cotton exported '^'^^\^a ?1^^^ 
from Alexandria : 

1878 l,(i8(),595 kantars. 

1889 a, 200, 000 of which perhaps 200,000 kantars were from • 
Upper Egypt. 

This magnificent increase has been obtained by utilizing the 
whole amount of water in the river hy holding it up at the Barrage 
and the ''Sadds" (earth and stone dams across the river). The great 
personal eflbrts of the p]ngineering Staff aided by the civil authorities 
also contril)uted to this magnificent result. It must be l)orne in 
mind also that the yield of 1878 per feddan was greater tlian that of 
1889 owing to the existen(*e of the cotton worm in greatly increased 
numbers in 1889. The area of 1889 is probably four times that 
of 1878. 

18. — Mif-AQ/i cotton is now every year largely on the Mit-Aflii cotton, 
increase. This is a cotton which stands drought less than the Baniia 

and Asltmuni varieties Jmd its being sown shows an in(»reased 
confidence in the water distribution. Mr. Garstin mentions Daka- 
hlivah as still verv conservative in adhering to the cultivation of 
Bamia and As/inn\/ti. 
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(u.iioii 19. — Thesi)r'ea(l of cotton to the low lands ot inferior quality 

*'iilliva»jnn in low * x •/ 

ini»ii««»f iNi«'ii«^r j^as taken place greatly in the last few years. The immediate result 

lias been to lower the average yield . The low lands cotton speedily 
exhausts the poor soil and thus the people are driven to sow rice to 
reclaim the exhausted Land, Owing to the great spread of all sorts 
of Summer cultivation in the Delta, the Canals in a low Summer 
Nile are bai*ely able to iri'igate the cotton and vegetalde crops and are 
wholly incapable of irrigating a large area of Summer rice. In some 
local places where a comparatively small area of cotton exists, and 
the land is being reclaimed (mostly by rich proprietors as on the 
Mahmudiyah canal), rice is very largely irrigated. It requires at 
least double the amount of water. 

N(M:rssii> for 20. — Tlic ricc cauuot be increased until we have stora«»'e reser- 

if'i'liiinjiliou hy ^ ^ 

foinuii.i^o. voirs and thus for the cultivation of these low Northern lands we 

must have for the present a system of colmatage by the red water of 
the Nile flood. This gives great results in increased winter crops and 
constantly renews the productive power for cotton. I consider my- 
self that colmatage by red water is far preferable to improving the 
land by summer rice as the expense of irrigating this species of rice 
by engines is almost prohibitory. If we give the summei* rice 
free flow the water is so lavishly used that the requirements mount 
up to 60 cubic metres per feddans and thus 100,000 feddans of 
rice in Gharbiyah alone would require 6 millions cubi(» metres per 
diem oi' about 7^ of the supply available for the entire Delta in a 
low summer Nile. 



Works 21. — Colmatage requires much careful arrangement both foi* 

I10<*0SS<U'V 

for ooim.iinjiv. giving the red water in basins with a fair depth and in having proper 

drainage canals. The colmatage done by local proprietors is not 
nearly enough and the wished for results can only l)e had by 
making basins of 1,000 feddans. This means that Government 
must interfere and cari-y on the work. 



I 

ion. 
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22. — Mr. Foster who has had much experience in rice irrig-ation Mi-. kosumoi 

^ ric<*<*ulliv«fioi 

grown by Europeans and large native proprietors writes the fol- 
lowing : 

« No rice was planted in lands irrigated by the Khatatbah canal and 
branches, and the area of this crop irrigated by the Mahmudiyah was much 
less than usual. Landowners state that nearly all the rice died except that 
on the Rosetta and the Mehallet-Khel canals. They complain that five days is 
too long a stoppage of water for this crop. The rotations on the branc'ies of the 
Rosetta and Mehallet-Khel canals were of much shorter duration and here the 
rice was very good. I am of opinion that rice cannot remain more than five days 
without a change of water without damaging the outturn. If water can be 
given exactly at five days interval the crop will get on quite well, but it is tiie 
danger of failure to supply water in any one period owing to whatever cause 
either insufficient machinery for lifting on remoteness of the Land from the 
source of supply, this instigates Land-owners to complain. It is quite certain 
that much rice did die, but most of it was situated at a distance from the Mah- 
mudiyah and probably was not irrigated regularly. Rice as a crop is a poor 
one, but it enables Land-owners to reclaim salt land at a lower cost and is 
therefore valuable, and as every feddan reclaimed is an Increase of wealth to 
the country, the demands of rice cultivation must not be ignored. » 

23. — Of the four Circles of Irrigation, the 4*^ containing the iiik«ii.>iiy of 
Ibraliimivali canal and the Fayum is the hardest pressed in June. j»i'c»ssuie in ihe 
As in a low summer Nile tlie supply tails to about 52 per cent 

of I he Marcli supply hy which the crops are sown. 

The 2"** Circle containing the rieli and highly cultivated provinces 
of Menu fly ah and Garbiyah has a verj^ small summer supply in 
proportion to its area cultivated. Here although the June supply 
was only 14 per cent lower than that of March, the area actually 
irrigated of other crops than cotton was very great and great 
pressure existed in June. 

In the iV"^ Circle, the pumps deliver steady water supphes, and 
were it not that rice cultivation takes a veiy large amount of extra 
water in June and July, there would be no pressure. 

In the P^ Circle owing to a large number of wells and many 
engines on the Nile, the pressure is not felt in June save where a 
local canal is manifestly unsuited to its work. 
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In July, the rise of the Nile on the Ihrahimiyah system (including 
the Fayum) renders the sowing of the dura crop easy, l)ut in the 
Delta, the dura (maize) crop is sown at a time when there is no 
increased supply available. For up to 1889 the Barrage cannot be 
raised above its normal level of 13.00 and thus in all canals taking 
from above the Barrage there is no practical increase of supply in 
a bad year till nearly the end of July, and the dura ci*op is sown 
by economizing the water available for the cotton and rice. 

In future, in a bad summei* the gradual raising of the river to 
1.400 by maintaining the Barrage shut, will increase the discharge 
of the canals taking off the Bai'rage by at least 50 per cent and 
practically remove all pressure in July when the dura is being 
sown. The quality of the dnra will be very much improved owing 
to the earlv sowin«r. 

*^oSa^ ^^iV?".^.V 24. — The table printed below showing the area of (*otton sow^n 

1889 and Uiroc i r? 

pnn'ious years, j^^ ^^^ p^^^ threo vcars is from the Finance Ministry's statistics 

compiled by Mr. Boinet Bey. The yield of cotton in 1889 was all 
round gi-eater per feldan than in 1888 although here and there the 
crops suffered from drought. It would l)e rash to generalize ft om 
one yoar, but it was frequently observed that the cro])s on engines 
which were not subjected to rotation and which were therefore 
watered everv 10 davs a<*cording to custom suffered more from 
worm than the crops Avhich got water every 20 to 25 days. The 
in(»reased yield is generally seen by the woi-k done in the ginning 
factories. Thus in Sharkiyah, the factories worked up more cotton 
last year while in the Beni Suef Mills, whicli work up the 
Fayiim and Beni Suef (»otton, the work done was much less. 
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MUDIRIYAHS 



Asj'Ut 

Minya 

Beni-Suef 

Total 4'»» Carcle... 
Fayiim 

Total Ibrahimiyah. . . 

Behera (on pumps) 

Menufiyah 

Gharbiyah : 

Total 2"'' Circle... 

Kaliubiyali 

Sharkiyali 

Dakahliah '. 

Total !•* Circle... 



AREA OF COTTON PLANTED 



1886 



Feddaiis 



5 
2,134 
9,962 



12,101 

; 5,088 



47,189 



1888 



Keddaim 

144 

1,80() 
16,583 



18,530 

47,625 



110,743 



111,453 
275,125 



386,578 



37,226 
133,820 
157,727 



328,773 



66,155 



1888 



Feddans 

1,053 

6,422 

18.738 



26,213 

70.960 



97,173 



105,405 



106,401 
263,564 



369,965 



37,018 
131,042 
153,912 



321,967 



134,604 



105,251 
310,248 



415,499 



45,.?88 
152,725 
173,352 

371,465 



1889 



Feddans 

1,212 

10,887 
14,183 

26,282 
66,126 

92,408 



116,382 



74,953 
245,433 

320,386 



38,495 
126,937 
153,201 



318,633 



2b. — Seji if I P^ Circle. — In the I'^C^'ircle, (the country East scHimgniion 
of tlie Damietta Branch) the scarcity of water was decidedly obviated smuis oniiims in 
bv the verv skilful maintenance of the sadch and bars of stone and 
earth ac*ross tlie Nile. The Damietta Branch was ponded up by 
tlie i^add at Mit Ghamr to such an extent that the river to the 
North was so low at Mansourah that childi^en could walk across it. 
The Mtdd> of Benha and Mit (Thamr have held up as follows as 
maximum heads. 

1888 1889 



Benha i^add 

Mit (ihamr sadd . . 



1.50 
1.43 



2.2b 
3.20 
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These enormous maximum heads were pi-ac*tically mainUined 
for nearly all Julv, and no accident would have occurred, had it 
not been for the unfortunate breach in the 2"'* Circle in the llaj^ah 
Menufiyah which necessitated turning water suddenly down the 
Damietta Branch. Luckily the breach occurred within four days 
of the time fixed for removing the sadds. 

The Damietta sadd was fulh^ closed this year but somewhat too 
late to prevent a rush of salt water foi* about 50 kilometres. 
The Cost and details of these sadds were as follows : 





NAME 




STONE 


KARTH- 
WOKK 


COTTON 
SACKS 


S\ND 
BAGS 


COTTON 
SHUTING 


HOI*K 
B A Ci S 




COST 


••^ 


Benha 




1113 
8991 

7796 

• 

A Ibrf 


1113 
175:29 


50 
2712 


4878 

rr 


2355 


• 2() 


3830 


L.K. 
W>9() 




Mit-Gliamr 
Damietta . . . 

20. — 


• • 

• • 

T 


6493 
4700 


IU»c<»vt;ri«»s of 
stono. 


lie stone recovery wi 


D 

3is : 




k 







Henha 8,955 M' 

Mit-Ghamr. 8.089 M' 



17,044 M' 



This stone is valued at 8,52^ L. E., hni unfortunately it liad all 
to l)e thrown into the holes formed l)v the breach of the sadds. 
The sadd (*onti*actoi*s Messrs. Murdoch and Templeton deserve 
great credit foi- the way they watched the sffdds and speedily 
repaired any weak ])oints. Their work in maintaining the sadds 
was verv arduous. 
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Full rotations were put in force as follows : 



NAME 


. DATE OF FIRST 
STOPPING ENGINES 


DATE OF FIRST 
STOPPING. GANAI.S 


Kaliubivali 


2V' June 
6'»» July 
27'»» June 


26'^ March 


Sharkiyah. . 

Dakahli va'i 


2"** July 

» 

1-' July 





In the latter part of the time of scarcit3%very severe rjtati )ns had to be put on. 



KoUi lions. 



28. — Sofi Irriqalion ^"** Circle, — This Circle being the sen imgaiion 

*^ 2"** Curie. 

real Delta between the two branches of the Nile receives its water sources of supply 

pr(»senl nnd 

mostly from the Ilayyah Menufiyah from above the Barrage. futuii\ 
There are however narrow tracts on the edge of the Nile on both 
branches which are irrigated by engines from the Nile direct and 
a small area on the extreme end of the Rosetta Branch which 
derives a small supply of water from above the dam at Mehallet- 
el-Amir. For (K) kilometres from the sea on the Damietta Branch 
and 50 kilometres from the sea on the Rosetta Branch, the tract 
is very narrow and the land falls away immediately from the 
Nile and is very poor. Mr. Willcocks gives this area irrigated 
direct as that irrigated by a discharge of 750,000 M' per diem on 
tlie Damietta Branch and 450,000 M' per diem on the Rosetta 
Branch, and of this, he estimates 600,000 W and 400,000 M' per 
diem as lifted out of the reaches affected by salt water and therefore 
dependent on the dams at the river mouth. This discharge appears 
to me to be somewhat exaggerated in its proportions as it only 
leaves 150,000 for the irrigation of the reach. — Barrage to Man- 
surah — on the Damietta Branch. The figures are got from 
multiplying the II. P. by the possible maximum amount raised and 
is proba1)ly not attained to in practice. The amount withdrawn 
from the Nile reaches affected by salt is C3rtainl3^ large taking both 
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banks into consideration and must be supplied by tbe riparjaD 
canals, when the dams at the river mouths are no longer made. 
In the 2"** Circle the riparian canals were partially enlarged 
in 1889. This caused a serious increase to the maintenance 
charges. 



Water 
distribution. 



29. — The distribution of the water was done by the Inspector 
personally, aided l)y his staff and the civil officials. 

The system of rotation was put in force in March and continued 
with constantly increasing severity until the rise of the Nile flood. 
During July the demand for sowing dura or maize began and the 
canal officials aided by the civil officials were much overworked. 
It w^ould seem that in these rich provinces, the cultivator irrigates 
more than in others nearly half of his small plots every year by 
sakif/a/i, Uchafs, and Archimedean screws. These are difficult to 
subject to rotation and the result was that even with the greatest 
exertions water failed to ^^i^i down to the tails of some of the canals. 
A system of 10 days rotations was adopted this year instead ol 
seven, and this was found to give better results as it gave cotton a 
watering once in 20 daj's. It also fits into the Coptic months which 
are those best understood bv the Fellahin. 



Periods of 
(catering cotton. 



30. 



Mr. Willcocks notes as follows : 



Where the rotation system did not fail and one irrigation per twenty days 
was secured, the cotton gave magnificent yields. Tlie yield was better than 
what it was on the Nile where there was n) limit to the Irrigation. Crops 
irrigated once in thirty days suffered slightly, irrigated once in 40 daj's suffered 
appreciably, and irrigated once in sixt\^ days preserved their foliage, but gave 
no yield. The experience gained in 1888 was very valuably during 188^.). 

Long Canals such as the Sahel and the Khadrawiyah were dividerl into 
reaches of s)me 35 or tO kilometres each and fed from new feeders. If this 
were ix)ssible everywhere there would bo no necessily to stop engines except 
on the main Hahrs. 

The Qasirl with its great length and innumerable branches had 10 days 
closures of its min )r canal heads and stoppage of its engines alternately. This 
was fairly successful. The min)r canals were all deepened and widened to 
allow of this. The same was d )ne on the Oafarivali and lialir Sliebin minor 
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eanals. The BahrSaidi was fed through the Masraf Om Yusuf. By this means 
it got every cubic metre sent down to it, as there are no machines in the masraf 
and 25 difficult kilometres were got over. 

The three canals where irrigation failed were the Nenaiah, Sirsawia, and 
the Bahr Sef. These canals are between 90 and 50 kilometres long each 
and traverse the heart of the small-holdings, tracts where sakTyas abound. 
Stoppage of engines without stoppage of sakitjas has been proved to be of 
no avail ; and in 1890 it has been proposed to stop every kind of irrigation as 
well as the engines. The sheikhs have unanimously given their consent on 
conditi)n that whenever the engines are stopped for 10 days, the sakiyahs,&c., 
will be stopped lor C and run for 14 days. If the Mudir can enforce this 
rotation, irrigation will be easy. 

31. — S^ Circle Sefi. — In the S"^* Cirde, the water pumped scfl irrigation 

' * ^ 3r<»Cii*clc.Souces 

from Khatatbah and Atfah was distributed most carefully by of supply, 
rotation commencing from the 17**' of February. In this Circle, the 
people have, since the necessity of sending applications for sakiyahs 
w^as abolished, })uilt large numbers o^sakujahsj and although this is 
a gratifying sign of the existence of capital, it has somewhat thrown 
the canal system out of gear more especially on the Rosetta canal, and 
the result has been that the small quantity of water available for the 
Rosetta canal frequently failed to reach Rosetta. Up to the present, 
native opinion has been very averse to imposing rotations on sakC-- 
yahs, butas they have multiplied so much, it will be necessary in the 
future to impose it more especially on canals where there are large 
towns dependent on the supply reaching the end of the canal. 

32. — The Rosetta dam was made this year for L. E. 9,170 Dam in Nii« 
of which L.E. :{, 144 were paid from the Regular Budget and "^«''"^^^- 
L. E. 6,020 from the Corvee Relief Budget. The work was done 

(i for fail for 9,000 L.E. and 170 L.E. were spent in contingencies. 
The cost of the dam since 1886 has been. 

1886 18S7 1888 1889 

L.E. Ij.E. Ij.E. L.K. 

I1,:J84 10,649 10,840 9,170 



— go- 
Mr. Foster has paid great attention to cutting the dam on the 
rising Nile so as to prevent the scouring of deep holes, and the 
r*>sult is that the a jorfait price in 1890 is only S,(K)0 L. E. 

wr.*^'V".i'*'. '^3. — The Khatatbah dam principally made of stone is neces- 

sary to maintain the river to contract level at the Khatatbah pumps. 
The head on it is not great and it is always thoroughly in hand. 
The comparative cost is this : 

1885 1886 1887 1888 1889 

Li.E. Vt»Etm Ij.r). Ij.c«( Ij>E» 

1,420 2,008 2,329 818 1,050 

^niniiiy «»r wnicr. 34^ — Xh^ amouut of Water passing through the Uosetia Branch 

in the low Nile of June and July was 1 */^ million m^ per diem and 
the amount drawn out of it by the Khatatbah and At fell pumps 
was 3 V, million m'. Hence the balance or 2,000,000 m' was 
drawn from the filtration water of the river. The filtration water 
is Salter than the Nile and is therefore not so tit for use. The 
Atfeh pumps so exhausted the supply of fresh water that the 
Nile at Atfeh (GO kilometres from the llosetta dam) was a still 
water pond held above the sea level by the dam and whicli had 
a film of fresh water on it onlj' 40 centimetres deep rioating on 
the top of a deep layer of salt water, so salt as to be quite unfit for 
irrigation and drinking purposes. Had the low supply lasted one 
M'eek longer, we should have been compelled to deprive the 
('entral Eastern Provinces of a portion of their water to sweeten 
tliis great pond from which Alexandiia draws its (blinking water, 
as it was falling at the rate of 2 cents a day, and the water wheels 
of the Atfeh pumps could not have worked with a further fall of 
30 centimetres. 

i>uinhiii« wjiior. 35. — The Beherah Province is supplied durini? the j^reater 

Unit's. * ^ on 

part of the year by the pumps of Khatatbah and Atfeh. The 
ordinary payment for the water supplied by these pumps is 42 
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and 28 L. E. per million cubic metres supplied. Any excess over 
the contra(;t quantities of 2 7i wiilHons per diem is paid at Khatatbah 
at GO L. E. and at Atfeh over 2 millions per diem at 42 L. E. for 
the first half million and GO L.E. for the second. 

A fixed payment of L. E. 2G,320 in addition to these sums is 
paid to the Behei*a Irrigation Company. 

3G. — The Khatatbah pumps worked as follows: Times of 

^ workin^r pumps 

Commenced 8^^ December 1888, 
Stopped 30^»> April 1889. 
Recommenced 17^*' May 1889, 
Stopped finally 4*** August owing to rise of Nile. 
Total number of days running 224. Average discharge per day 
2.02 millions. 

The Atfeh pumps : 

Commenced 16^' October 1888, 
Stopped 29**' November 1888. 
llecommenced 9*** December 1888, 
Stopped finally 13*** August 1889 owing to rise of Nile. 
Total number of days running 283, 

Owing however to salt water in the river, they were stopped 12 
days in this period, and thus the actual number of days run is 271 . 
Average discharge per day 1 .80 million. 

37. — The actual sum paid to the Company for pumping was cosi of oumphiK 
in addition to the fixed charge of 26,320 L.E., 33,079 L.E. making '" 

a total of 59,999 L.E. 

38. — The stoppages on account of salt in the river were 294 .stopptigos of 
hours altogether of w hich the whole number were before the nconinPof^ftftii 
Rosetta dam was closed. After the dam was closed the pumps 

were never stopped even when the sea water was higher than 
the river. 
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Quantity of 30. — The following table shows the actual quantity pumped 

wnler pumped ^ i t/ r i 

lonth i.y month, mojith by month compared with 1888. The season of 1889 

begins in October 1888 after the subsidence of the Nile. 



MONTH 



October 

November . . 
December . . 
January... . 

ft' 

February . . 

March 

April 

May 

June 

July 

August 

September. . 



1888........ 

» 

» . . • 

1889 

» 

» 

» . . ...... 

)) 

» 

» 

» 

» 

Totals 



KHATATBAH 

MILLIONS 



1889 



44 
42 

r>8 

87 

70 V* 
32 V* 
52 
57 

10 '/4 



453 



1888 



30 \U 
62 'A 

77 3/* 
85 'A 

99 Vv 
77 V* 
25 V» 



458 1 



:i 



ATPEH 

ail.LIONS 



1889 



37 

57 V. 
12 Vt 
15 V« 
27 */, 

58 \'t 
60 

62 'A 
55 V, 
69 
31 



486 V< 



1888 



3 

16 
16 

29 V, 

46>/« 
48 

77 3A 
79 
93 
81 



490 



Exceirs of 1889 40. — The excess over 1888 (or over October 1887 to August 
kvater pumped. 1888) is principally due to the very low Nile of 1888. Owing to 

the lowness of the Nile flood, the Atfeh pumps began running in 
October and continued all through the winter of 1888/80. 



'uluro aliolilioii 
of pumps. 



41. — It is confidently hoped that the Rayah Beherah will 
furnish enough water in 1890 to do away with the Khatatl)ah pumps 
after May 1st. 
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CHAPTER III. 



Ibrahixniyah Canal and Fayiim. 



42. — This fine Canal taking out from the Nile near Asyut Area im^med. 

^ ^ Supply in sum- 

runs for 268 kilometres along the sahel of the Nile irrigating in "^^* j]Jjf ^^^* 
summer an area of 48,000 feddans sugar and 20,000 feddans 
cotton. It also supplies water to the Fayum with a summer supply 
of water varying from two millions to 070,000 cubic metres by 
the Bahr Yusif. The discharge of the Ibrahimiyah varies from 4 
to 2 Vj millions usually in summer. The area commanded by 
the Ibrahimiyah is protected from the basins in the low lands by 
longitudinal banks called « Muhet » and all land west of the 
Muhet is basin irrigation save in one or two places where a high 
patch exists which is cultivated with a little cotton. In addition to 
supplying summer water to the lands enjoying summer cultivation 
soji^ the Ibrahimiyah supplies red water to the basins by eight 
heads discharging into the basins. These heads serve as escapes 
for the excess water in the Ibrahimiyah in the flood. The Ibrahi- 
miyah has no head. 

43. — The works on the Ibrahimiyah are still in progress, now works. 
Ea'*h year sees some improvement made in the canals distributing 

the summer supply and in the delivery of the basin supply. 

Allied to these works, are the red water canals taking from the 
Nile passing under the Ibrahimiyah by a syphon. Of these, there 
are three completed. 

The Sultani canal passing near Fashn. 
Nina canal passing near Biba. 
Salim Pasha canal passing near Beni-Suef. 
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List of inaHoiuy 44. — The followinj? were the works carried out in connection 

works 1889. ^ 

with the Ibrahimiyah system in 1889. 

1) 3 arch regulating head to Selim Pasha canal L.E. 1,300 

2) 3 Sefi canal regulators in branches of the Amy ah canal. . . » 600 

3) 3 Sefi canal heads on canals Abu-Shushah, Abu-Isa and 

Derwish ; » 719 

4) 2 Briflges Moharraq and Qiisiyah » 2,920 

5) Pipe head under Railway » 46 

Total fjr Ibrahimiyah Red water Feeders. . . L.E. 5,585 

uepnii-s in 1889. 45^ — The repairs of the Ibrahimiyah canal are as follows 

omitting fractions of a pound : 

Bahr Yusef lock L.E. 225 

Derut Escape.. . . » 99 

Bridges Asyut section » 151 

Additions to Abu-Baqarah syphon wing walls » 263 

Additions of groves t3 Bridges under the Railway ^) 401 

Bridges Minya including renewal of Planks » 333 

Bridges Beni-Suef » 88 

Total... L.E. 1,560 

The woodwork used in the Ibraliimfyah system cannot be separated from 
the basin Bridge wovlwork. 

Distimrjie in 4(). — The supplv of the Ibraliimivali fell to a most dangerously 

.Summoi- 1889 ^ * -^ " r? j 

Asyut head low point duringf the summer, and the minimum dischar^j^e entering 

the canal was two millions cubic metres per diem. The following 
table gives the lowest readingsat Asyut for the past seven years. The 
reduced levels are referred to the bottom of the upstream girder of 
Il)rahimivah canal railway bridge -- 54.035 above mean sea level. 

1883 IS*"* June 44.98 

1884 P' Julj 45.40 

1885 SO"- June 44.80 

188G O*"* June 45.14 

1887 la*" Mav . . . • 45.20 

1888 14"' June 44.97 

1889 4>8*'' Juno 44.50 
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The average lowest level of the Nileat Asyut is 45.00 and the river 
remained in 188S, 77 days below average, i.e. from 2P* April to 
7'yuly. The Ibrahimiyah head is cleared to the reduced level of 42.30 
metres, and thus there were onlv 2.20 metres of water in the canal 
on the day the minimum was readied. The difficulties of the situa- 
tion were further augmented bj- the early fall of the river in winter 
and the late rise in June. 

47. — The rotation system was applied with the utmost strictness uointion mid 

•^ * ^ outturn of ri-oiw. 

and by it, much of the crop was saved. It gave general satisfaction 
and letters have been received from the Daira Sania and Umdahs 
thanking Major Brown and his staflf for their successful exertions. 
The result is very gratifying, considering the very slight legal 
authority the Mudii* has to enforce rotations of water. The sugar, 
cotton and dura crops were all saved. The sugar crop has dimi- 
nished yield bv about eijjht millions kilojjrames sav 8,000 tons in 
the Daira Estates as compared with good years. 

The Factory Kngineers say the cane was not ripe when brought 
to the mills and a low yield is the result. The dara crop irrigated 
and matured on an absolutely faultless Nile, was splendid. Major 
Brown has been much impressed with the necessity of sowing cano 
early. The early sown lands f^Qi more water for the preparatory 
ploughings, as there is abundance in ihe canals at that time, and if 
Autumn is cold the cane has a better chance of ripening properly 
before it is ci'usheil. 

48. — The cotton crop after growing well was decidedly woody The coiion n-op. 
in the early Nile, but threw out good flowers and bolls with much 

leaf. The plants were often 8 to 10 feet bight, but September dews 
destroyed the 2"^ gathering and the total result was poor. The 
factories at Beni-Suef had not enough work to do 
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DaiinFnoi Olios 49, — The following; figures show the Daira Factories. outturns 

outturns. ^ ^ 

(The year 1890 giving the outturn of the 1889 cane growth.) 



FACTORY 



Bibi'i 

M.jjrlinirhfi.. 
Matai ....... 

Minyali 

Al>u-(Jui-(iii.«^ 
Hndah 

TOTALS... 



CANE CRCSIIED UANTARS 



188J> 



!,52Kt26 
2,22n,l>73 
1,870,513 

1,053,277 
1,515.838 



IO,Uii.8'K) 



188^) 



1,250,763 
l,iJ5,75i 

1, 723,02 1 
1,217,71.") 
l,r»lH),aiO 



8,3'<2,S37 



18(H) 



1,280,2 10 
1.108.3:»i 
94'., 47 1 
1,065, io:» 
1,104,337 
I,i08,t8i; 



■,^iO2,302 



SrCiAU .\^ I QANTARS 



l^<88 



105,813 
151,303 
13i.ll3 
15M)«) 



75,2«i5 



lin,2lS 



733.(;oi 



1880 



H2 280 
lOi.792 

79,^^06 
I2fi,2^ 

Ol,70i 
118.921 



(5M3, M)3 



\>^90 



><8,782 
75,38s 

1,070 
13).2W 

8i.l20 
ini.s7.i 



5r>,0.^1 



REMARKS 



V V % V 

&< E p = 

— c i 

rf a S >^ 

G i J. e 



• -a i; L * 
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Dainai'csKaclory 
outturn. 



50. — The Ibllowing gives (he outturn of the Dainares Factory 
of the Late Sultan Pasha near Minva. 



YKAR 


SI GAR (.ANK 
HY FACTORY 


SI <JAR NO 1 


M <iAR N'^ 2 


srcAH : 


\" 3 


TOTAL 

in N"*; 1.2, 3 


MELASSK!^ 




{iKSI.Wi^ 


n<»T. 


UlMAISs 


li-n. 


^.»A^T.vn'^ 


liiti. 


UAM.\KS 


l<»»T. 


O^MMt" 


Kor. 


(JVNTARS 


ROT. 


188^ 


25S,855 


•12 


17,201 


2:> 


4.5i'» 


50 


\AVJ 


• • 


23,19J» 


75 


r.,03* 


21 


1885 


25^100 


^•8 


17,356 


iO 


5,015 


30 


2,3 iO 


• • 


2i.72» 


7'.» 


5,293 


75 


1880 


250,i2'> 


• • 


16,1'20 


50 


5.«V,2 


5i> 


1 ,723 


23 


23,700 


5n 


5,372 


SO 


1887 


270.983 


re 


Pi,872 


75 


5. I'll 


25 


I.SiM) 


• • 


23,'.)Oi 


• • 


«i,5S0 


27 


188« 


27i,r.is 


06 


17,y0 


5!> 


i,';c5 


75 


J, 140 


• ■ 


23,('.3';, 


25 


7,(W3 


• ■ 


18S0 


27i;,5il3 


11 


18,477 


• • 


i,Sl!> 


5') 


1 ,3*.2 


25 


2^,rii8 


75 


7,9r< 


71 


18V0 


26r.,2l8 


22 


l'<,07i 


■ ■ 


• ■ • 


. . 


• • • 


• • 


• • ■ 


• • 


• • • 


• • 



Tiie results on tliis well iiiana^^e I o.'-t lie aiv verv satisfactorv as it was sub- 
jccle 1 t'>thesauie sysSjin of water r d ilim as oilier estates. 



V' 
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Improvkmknts Past and Futuuk. 



51 . — Major Brown has for the past five years been continuous- 
ly engaged in improving the works for the distribution of summer 
water. In lss:i the main regulating Bridges of the Ibrahimiyah 
(*anal were fairly complete, but the canals of supply were practically 
without masonry heads. The precious summer supply was passed 
down old inundation <*anals (Nili) and various other ill designed 
channels and thei'e were practically no regulators in the middle 
reaches. Irrijration was free flow, but only by means of earthen 
dams. Since ISS4 the following has been spent on the summer 
supply canals (Scji rana/s). 



Works of 
linpi*ovcinciit. 



/ 



ASYUT 



r.. K. 



1,154 



10,875 



1884 

18S5 

188f; 

loo7 • I 

looo.. •••••• I 

Includiii}^ sanclionod outlay of 1800. 



MINYA 



L. i:. 



BENI-SUEF 



L. K. 



G.5G: 



TOTAL 



L. K. 



18,596 



o2. — The wide Nili canals have l)een warped in and many Ho-imratkniof 

' Minor rluiimolB. 

badlv aliirncd channels abandoned. New feeders have been taken 
out, and it is found most advisable to have new feeders from the 
main canal al every regulating Bridge in grou}>s of three. Expe- 
rience of I he piisi years shows that if we enlarge the distributary 
canal to dccieasr tlie number of heads, we have to deal with 
excessivelv lar«r(»and unmana«reable volumes in flood time. 



53. 



Th(» silt clearance of these channels has not yet settled Normal mmmiu 

of silt clcumiice. 



down to a normal amount owing on the one hand to slight wide- 
nings and straightenings increasing the cube of work done, and on 
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the other hand the \var[)injr in causes silt to disappear that would 
otherwise have heen settled in a well designed channel. 

Works lui^iii.piy 51. — Kop the i*ed water improvements see under the headin*? 

of l)asin irri}ration. Para 13. 

i)is<!iwii7rt' of the 55. — The Ihrahimivah canal falls nioi-e than anv other canal in 

(filial. • * 

Its vniiMti.Mi. Ko^ypt between March and July. This ratio of the lowest discharge 

to the discharge of the 2""' of March is as J;^|— ^ or 50.3 per 
cent. This is verv much fi:i*eater than the decrease in the Delta, 
\Vere it not that the Nile rises rapidly and thus as the Nile diwa 
is being sown, the water is daily increasing the strain would be too 
great. It difiers much from the Delta which is kept without 
increase of water until the Hood rises sufficientlv to fill both 
Branches of the Nile. 

T.ihioof 50. — The following table shows the fortni^jhtlv discharires 

Disci in i-^c's. ^ ^ 

taken at Derut from March to July : 
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Dredging the Ihrahimivah canal. 

DmigiuK. 57. — The returns for drednini^ sliow a verv «rreat increase on 

last years fij^ures. It was resolved to continue the dredging for a 
longer period than usual to go over again some silt lumps that had 
been deposited. But Major Hi-o\vn considers that some of the 
excess is (hie to the displacement of the sand in the hed of the canal 
by the (h*edgers hulls. The sand tioats out behind the dredgers 
passing the buckets and is deposited a hundrerl metres or so lower 
down. In a deeper canal, the action of the hull is much less and 
therefore we mav naturallv conclude that the shallowness of the 
canal owing to the low Nile was the (*ause of some of the excess. 
Measures are being taken in tlu* renewal of the contracrt for 1SV)I 
to alter the measui*ement rules, so that the measurement instead of 
as at present, being made within twenty-four hours of the passage 
of the dred£»:ers, shall be delaved (ill fifteen days. This will be 
similar to (he rules in the other dredging contracts. 

Sin.'Ks. 
Spins. TiH'ir ^>i<. — The spui's made for the double purpose of protecting the 

nnnlxM-niHl rosl. t i« i • •! i • i 

Railway and ot reducing silt deposit have been increased by 31 
pairs a( a cost ofL.K. 1,8:^5, and the 40 pairs previously made 
have cost L.K. 2i)o to re[)air. Kach pair costs about lot) L. K. 
There are now so pairs. 

These spurs are made at the rate of four to the kilometre. The 
general result is it deepening of the bed below (he spurs and a 
decided protection of (he berm on wbi<*h the Railway Hank is raised, 
but the silt is thrown in excess on to the parts unprote(*(ed. The 
spurs a( ev;:^ry 2T){) metres are not enough to keep the silt from 
depositing. R will be seen on the section opposi(e that the ex(*a- 
vating effect of the spur extends to less than half the distance bet- 
ween the spurs. 



3 







(ft 


P-. 




(0 


-T3 




C 


o 




3 


*—• 


S 


r-' 


-< 




09 


(A 


, 4 


0^ 


»X 


O 


_ ^ 


^ 


00 





iD 




O 


rr 

3n 


V • 






Q 


rr 






-:5 


(9 


^5 




O 




— n 


9-^ 




o 


* ' 


r^ 


n 


r-r- 




fD 


o 


P^ 


— o 




<-»- 




;t- 


Ti 


n 


(Z 




w 


o- 


P" 


fO 


o 




^ 


CL, 


6^ 




rr- 


— o 


;y 


^ 


/5 


c 


(A 


3 







c 




:j 


(A 


0^ 


o 


;5 


c 

3 


Jifi 


Q^ 


U) 


^-* » 




1^ 


o 


AQ 




01 


r-r 




7^ 


9 


Q 


<-r 


^ 


n> 


01 

1 ■* 


< 


'« 


fO 


> 


*i 


-3 


-< 


o 






1^^ 


(— • 




^— » 


n> 


P 


:3 


«— T- 




H) 


3 


< 


Q 


fO 


♦-T- 


'^ 


O 


-< 


<^. 


>^ 


01 


o 




o 




1'. 







C/^ 




f> 




9 




r ^ 




r« 


< 


% 


*\i 


. o 


-i 


1 


(•T- 


t— 


r- • 


VAf 


o 


c 





3 



c 



^ I 




.-- 







Q^ 




Shut 



5|vuc 



Sp.uv 



Spue 



Spue 



Sp uc 



spue 



Sfiuc 



pur 







r- 






o 






z 






<p 


(/) 




H 


X 




C 


o 




o 


^ 




2 


5 




> 

n 


o 






H 




CO 


X 


73 


n 


m 


O 


n 


d/7 


S 


H 


o 




o 


o 


:^ 


2 


c 


r 




5 


C 


O 


z 


• 


-n 


CD 


^ 






00 


H 
X 


m 


H 


m 


-n 


O 




"n 






m 


to 

C3 




o 




•-« 


H 


1^ 


CD 
33 


O 




> 


-n 




X 


H 




z 


X 




-< 


m 




> 

X 


(/) 






-0 




# 


c 






a 






en 




o 

> 

z 
> 

r 



-. 31 — 



The metre depth of sand in the high parts does not of course 
retard the flow in proportion to its height, as the section of the 
canal is much wider at the siUed parts, hut when the canal sinks 
half a metre the retardation must be much increased. 



59. 



The following; table gives the cubes of dredmn*? for the Quantity or silt 



past 3'ears in cubic metres : 



YEAR 


ASYUT TO DERUT 


BELOW DERUT 


TOTAL 


COST 




Cubic Meln*' 


Cubi*- Metres 


Cubic Metres 


I. r. 


1884 


818,430 


33;),268 


1,147,690 


34,656 


188:> 


-. «05,5y8 


18:l>,814 


786,912 


35,C62 


188G 


461,363 


— 


461,363 


24,429 


1887 


523,410 




523,410 


23,629 


1888 


447,088 


— 


447,088 


16,595 


1889 


6:?9,022 




629,022 


23,071 



rp 



Thk Fayum. 



i)i). — The Lavum was badlv supplied w^ith w^ater, the sprinffs in tiio Favum 
the Hcihr Ausif havinj^* paitially tailed from the drought of 18<S8. 
The availcil)le supi)ly from the Ibrahhniyah was diminislied to */j 
of the discharge at Derut in order to save the more valual)le crops 
of sugai* (*ane on the ll)rahimiyah canal. The annexed table shows 
that 1)etwoen :{()*'* May and probably 17*'' July, the supply fell 
below one million. 



()1. — The area of the (*ultivation in the Favum in summer . ... . . 

mav be taken at (10, 000 to 70,000 feddans out of a total cultivated "* -mnmoi-. 
area of i;?*"^, 444. This summer area is liable to be exa^rirerated as 
the distribution of watei* in the immerous small canals is made in 
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[iroporfion to tIh* rloHaio*! aiva on if. Tins is*lone by tlie people 

tIjpmispIvos and if is *^voi*v one's InTi^vsr to exaiiireraie. 

^ .. • 

xoriiMi >n|.i»i\. i\'>, — Til** siiiiiilv in a normal war shoiiM 1»p, takinir 20 culm* 

Holiitioii.-. ' * "^ 

Oiii*!ijH of meiivsof \var«M-io the fpMan, alioui 1. :?nn.n()n to l,40n. 0(H). If the 

Nilf risos t»arlv. the iiprio'l of tlisrross is limiit?d to ahour t\ven(v davs 

«> 1 « a.- 

in limr. iiw\ thus in orlinarv voai-s tlio r-rop is oasilv watered 
without rotations. In issu it was found ne<*ossarv to impose rota- 
tions, hut Mr. Ih»wat. tin* irriL»^ation olficei* in charLre of theKaviim, 
and tlM» Mndir wrre nor in harnionv and did not work together 
and tiins tlH»rt» was no support ;^MVon to .Mr. llewat hy the civil 
offi<*ials. Th«» |M»oph» also are ex<-j»ptionally indisriplined and 
unaf*'Mistomeil to rontrol. Tlu» result was a loss of cotton, the 
outturn \h''\ivj v«»rv much l)elow isss (as shown in the mill irinninir 
factory returns of I>eni-Suel». Tiiis Provinrt* will in the future he 
attarht'd to ih«* 1"' ('ir<de so thai t'lc r*\'^i»;>nsihility of division of 
supjdy may rest on the Inspector of the V^' Circle. 

iiiHuniri.'iHv ..I (;;> — This diminution of suindv in the Favum will seriouslv 
iTid.niiii'ii i'ii"'>- y^n;.,.| ii„. iiM»a^ures of re<-lamation and conversion of the Ilod el- 

Tuvur into S(»ll as if it is found that the increased cultivation on the 
Ihrahimiyah «-anal uses up the water so mu(di that the old dis(*har«res 
of the Favum cannot 1m' maintained, we must return to the hasin 

svstem in the Hod el-Tuvur and the l/il-e Kurun will ivrixin rise. 
I- . <- 

Experienee will l)e i^^ained in the next two years as to the amount of 
supply from tlu» spi-ings of the Hahr ^'usif wliieh failed so markedly 
in iSSi). Tli(» |»eoi>le will have to take to eeonomising water hy 
liftinu" ii hv machines It is certain that for the next five vears 
nothing ean he done to sei'ionsly increase the availahle suj)ply 
enterinu tin* Il»raiiimivah at Asvut auf! thus the Kavum will alwavs 
he lialile to excessive diminution of supply in the month of June. 



\ 



i)i>chMrR<'s. ()t. — The following tahlc^ shows the discharges entering the 

Faviun comnared with those enlerimr the Bahi* Yusif at Deriit. 

•'I *■ 
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The difference shows the approximate amount of filtration in the 
Bahr Yusif. 



Fatjdm Discharrjos . 



YDSIFI DISCHARGE 
HELOW DERUT 



DATE 



2"'^ March . 

2"*' March . 
ir/^» March. 
2b'^ March . 
3r^ March. 

G*'^ April . 
16»»» April.. 
25»»* April.. 
2b'^ April.. 

d'^ May. . . 
20**' May. . . 
25'" May. . . 
30*'^ May... 

5*** June... 
lG*Mune... 
20»Uune... 
25*Mune... 



15*»» July... 



DISCHXRtiE 



1,6)2,478 
1,602,478 
1,381,817 
1,236,256 
1,246,320 
1,159,297 
1,064,544 
1,054,080 
1,054.080 

970,842 
751,196 
670,343 
608,878 
607,910 
588,759 
588,759 
544,978 



wscharge passing lahun 
about a week i ater 



941,855 



DATK 



2'"^ March 
10"' March 
17^^ March 
2V^ March 
31"^ March 

7"^ April. 
13"' April. 
21''^ April. 
27"' April. 

5"' May.. 
U^*' May.. 
18"' May. . 
25"' May. . 

2"'* June. 

O'** June.. 
15"' June. • 
23'^*' June.. 
30'Mune.. 
PMo4"'July 

9*" Jul v.. 
13'^ July.. 
21"^ July.. 



DISCHARGE 



2,967,235 

2,-566,557 

2,154,643 

1,942,768 

1,825,200 

1,716,232 

1,702,391 

1,702,391 

1,719,532 

1,713,312 

1,708,992 

1,376,917 

1,28",114 

l,l.w,281 

1,006,383 

912,239 

908,928 

791,064 

About 900,000 

500,580 

856,193 

1,240,704 



DIFFEREXGE 

Dl'B TO SPHISGS 
ALONG YISIFI 



REMARKS 



Qt\A HTQ S I>a«toa rhamel emnlvinjr it- 
inj^,U/i; ^ selfdurioifafill. 

552,165 
560,921 
588,944 

400 01 •*> i ^^r six day { ' vtw 8 !•» Ma.cli 
^cf,7,^x^ J at am level bflow lierflt. 

543,094 
637,857 ) 

/ Period of slight variatioo la 
66^,452 / dischwitps Ri.iDg mean In- 
\ creaks of 6."»i, 180. 

659,232) 



4 6,075 
533,918 
496,938 
397,505 
304,329 
320.169 
202.306 
About 350,000 
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Minimum 
grniges Derut 



05. — The discharge of 500,580 M' on 9*** July appears to l)e 
erroneous as the Derut gauge varied very little between 20^^ June 
and )(r»* July. 

The minimum gauge in the Bahr Yusif was reached on June 28***. 
After that the discharge rose daily. The gauge readings Bahi- 
Yusif from June ifO*" to July 10**" are as follows at Derut. 





DATE 


U.\UGE 


20 


June. . . . 


.. 4l.T;i 


21 


U . . . . 


.. 41.72 




» . . . . 


.. 41.70 


2S 


» . . . . 


.. 41.71 


2i 


» . . . . 


.. 41.71 


2b 


» . . . . 


.. 41.70 


2(\ 


» . . . . 


.. 41,00 


21 


» .... 


.. 41.(kV 


2H 


►) . . . . 


.. 41.07 


21) 


» . . . . 


.. 41.07 


:i() 


» . . . . 


.. 41. OS 



D.\TG GAUGE 

1 July 41.08 

2 » 41.00 

.S » 41.69 

4 » 41.69 

5 » 41 .71 

(*» » 41.72 

7 » 41.79 

S .) 41.81 

9 » 41.81 

10 » 41.86 



(MI.VPTEll IV. 



FwfnTss of 
Drodjiring. 



Rayah Behereih. 

()(). — The llayah fiii-nisliod a small (luanlity of water during tlie 
summer of iSSO, thcl)cd having l)Oon dredged to 1 2.00 reduced level 
at the end of May. The large amount ofsih remaining below 13.00 
R. L. rendered if nc<*cs.sary to carry on th<^ <lrcdging <luring the 
Nile. Accordiniilv the Drcdiiini! Comnanv started their <lredu'ers 
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(luring the summer and carried on the work all through the Nile, 
and b}^ December :iP* 1889 had done 642,000 cubic metres. In the 
year under review they dredged 1,233,000. Tlie Finances advan- 
ced 20,000 L.E. out of the 1890 Corvee money, and this enabled 
work to go on so well that by April V^ 1890, the Rayah was deep 
enough to Hoal di'edgers of the largest size, and with the Barrage 
at 13.00 the discharge was 2,800,000 cubic metres per diem. By 
August 1890, it is hoped that-the bed will be uniformly deepened 
to 10.60 at ^, 

07. — Mr. Foster has conducted the very tedious task of impro- Difficuiucs in 

*' '^ Maintenance. 

ving this very sandy canal with great patience. The difficulties to 
be overcome were very great and it was generally believed by all 
the former Engineers and Administration that the improvement of 
the Rayah was hopeless. The sand-drifts from 25 kilometres ot 
desert, tlie loose sand on the slopes which was carried into the bed 
by even a very gentle current, the impossibility of using the Corvee 
or contract labor in such large numbers as the clearance required ; 
all these combined with the failure of the Barrage and its practical 
abandonment caused the predecessors of tlie English Engineers to 
erect iheKhatatl)ah pumps to deliver water from the Nile at the 4P* 
kilometre of the Rayah. Matters were made infinitely worse in 1885 
by carrying out the experiment of running full supply in the Nile 
time without spurs. The result was that the sand came in from 
the slopes on to the bed destroying the section of the canal comple- 
tely. Foi- many kilometres, the canal was a flat sandy trench 
50 to "0 metres wide and filled with sand to 3 and 4 metres above 
bed. The clearances effected in this wide section were speedily filled 
in by the current even of a small summer discharge. 

68. — Mr. P'oster commenced by making spurs at every hundred Remedial 
xetres and planted gi*ass reeds and willows on the banquette starting ^®*^*'"''<»' 
the water edge. The spurs were made of burnt brick, sand ones 
failed in ISSO and served to keep the current straight and 
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to collect much deposit on flat banquettes. The principal factor in 
the maintenance of a deep channel in the sand is the growth of 
reeds and grass and willows near the water. Their roots bind the 
sand very successfully. 

Sand screens were also made along the desert edge on the ^Ves- 
tern bank and by this means Mi\ Foster estimates that upwards 
of 300,000 cu])i(* metres of sand have been prevented from being 
blown into the canal. These sand screens, though made of very 
slight reeds lx)und together, stop the sand effec'tuallj-, and it is 
found that when sand gets to a certain height above the level it 
stops rising. 

The wosiein 09. — The (lesert to the W>st of the llavah was not a desert 

Doserl. 

originally, as black clay is found in most places from 2 to 3 metres 
below the sand and living trees are growing in it. It is probable 
that the digging of the llayah Beherah by Muhammad Ali or his 
successor stopped the chain of basin irrigation following the Nile 
side down to Lake Mareotis. It is found that the black clay 
underlies the sand nearly all the way down to Lake Mareotis. In 
some places, tracts 4 to 5 kilometres wide, have been covered. 

Ueisioiatinii of 70. — Efforts are now being made (though late) to restore the 

basin chain fpr 30 kilometres by running two cross banks across 
the desert at kilometre 19 and 31 of the Rayah. Thus making 
basins for the reception of the red water of the Nile from the Gizah 
system. These banks were finished in 1887 and worked with sand 
bag dams during the Nile of 1887 and 1889. In 1888 owing to 
scarcity of water the desert basins were not filled. The dams gave 
a great deal of trouble and cost a great deal of monej'. Mr. Foster 
has submitted a complete project for two basin Bridge regula- 
tors and for enlarging the Railway culvert to admit of water 
being passed freely through the system of desert basins to the 
Khatatbah Canal or back into the Nile if the white water of the 
basins is prejudicial to the Khatatbah supply. The growth of grass 






in the desert after the Nile of 1889 is very remarkable, and when 
the Gizah system of basin irrigation is improved by the measures 
proposed in 1888, the desert will in many places be cultivated. 

71. — In 1890, the Rayah will again be shut in the Nile time Future 
and the dredging will be carried on to 10.00 reduced level with 

0.06 slope per kilometre. The spurs of the Rayah Beherah being 
made on the wide silted bed level will necessarily sink when the bed 
is excavated to full depth and a further expense will have to be 
incurred in raising them. 

72. — The ultimate result of all the great expenditure on the uitimnte leKuii. 
Rayah Beherah will be that an annual saving of about 30,000 L.E. 

will be eflfected in pumping and 9,000 L. E. on the dam at the 
mouth of the Nile. Unfortunately a great error was made by the 
engineers of 1881-82 in placing the Khatatbah pumps at Khatabah. 
If they had been placed at Kafr Bulin, 40 kilometres lower down, 
they could have given water independently of the Rayah water 
coming from above the Barrage and thus the Atfeh pumps and the 
sea dam could have been suppressed whenever the Rayah gave 
2 Vj millions. It is now owing to sandhills practically impossible 
to run a second canal parallel to the Khatatbah canal to carry pum- 
ped w^ater to the great distribution point at Kafr Bulin and when 
the Rayah gives 4 72 millions, the Khatatbah pumps are practically 
drowned out. 
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CHAPTER V. 



Silt in the Upper Eg^3rpt Canals. 



Diminution of 
sill in 1889. 



73. — It was a matter of much interest to determine whether 
the enormous deposits of silt that have come every year into the 
Egyptian Canals was the result of low velocity arising from the 
lo w slope of -^7^^ or from bad alignment, ))ad clearance by the 
Corvee, and injudicious regulation. A great deal depends on this 
in the future as regards maintenance expenditure, as we must have 
the low slope to ji:ain on the country in low Nile. The Nile of 
1889 being a good silt l)earing Nile was a good test. The following 
canals were carefully cleared and their existing silt banks bear 
witness to the enormous amounts taken out annually before 1888. 
The depths of silt are shown on the centre line at 200 metres from 
the head and at every kilometre. 



YFARS 


NAME OF CANALS 


DF.D 
WIDTH 




I KILOM. 
DEPTH 


2 KILOM. 
DEPTH 


CO 

0.78 
0.10 


3 i 


5 KILOM. 
DKPTH 


6 KILOM. 
DEPTH 


7 KILU.M. 
DEPTH 


1889.., 
1890..: 


Bayyadijah 


14 

1 

1 


0.75 
' 0.15 


0.90 
0.24 


0.6G 
-0 25 


0.42 
0.44 


0.57 
0.19 


0.62 

nil 


0.72 

nil 


1 

loo J . . J , , 1 , . . , 

^^ , Sbanhuriah 

1890..) 


(0.37 
*• io.43 


0.14 
0.35 


0.20 
0.13 


0.38 
0.00 


0.71 
0.11 


0.65 
0.14 


0.56 
nil 


0.73 
nil 


loo9 • »} ,, . . 1 

1890..! ^^^''-^"y^^' 

1 


^ 1.44 
" /0-68 


1.07 
0.19 


0.36 
0.30 


-0.20 
0,11 


0.35 
-0.33 


0.67 
-0.13 


nil 


nil 


1889.. 
1890.. 


Hawis 


1 
\ 

1 


72 
0.07 


0.52 
0.05 


52 
0.04 


0.49 
01 


0.57 
nil 


51 
nil 


0.21 


0.22 



N.B. The year 1889 silt is that left by the Nile of 1888, and 1890 .silt is that 
left by the Nile of 1889. The great diminution of silt shown by these figures 
is very gratifying and we will be able to spend the money usually devoted to 
these clearances in the enlarging of the canals. 
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74. — Most of the canals of Upper Ep;ypt were widened or siitinUie 

^ * c'*/ I deepened and 

deepened in the winter of 1889 save the four above mentioned, widened cjnnais 
In those which were widened and deepened, it is very encouraging 
to find that the silt in the future will not be great. The following ^ 
canals show the results of the year. Those marked with an asterisk 
are still defective in alignment and require some modification. 





BED 
WIDTH 

8 


BKD 

AT 

CrBlTS 

ASWAN 

y 


DEPTH OF SILT AT THE FOLLOfflNil DISTANCES AFTfR NILE OF 1889 


NAME OF CANAL 


iOi .M. 

0.65 


1 Kil. 

0.79 


i Kil. 

0.40 


3 Kil. 

0.41 


4 Kil. 

0.19 


3 Kil. 

0.01 


6 Kil. 

0.21 


1 Kil. 
0.15 


8 Kil. 
0.14 


» Kil. 

0.28 


10 Kil. 


Asfun • . . . 


0.38 


F^diiiyah • 


11 


9 


).87 


1.16 


1.11 


0.78 


0.26 


0.21 


• . 


• • 


■ • 


• • 


• • 


Rannan. ... 


15 


9 


0.57 


0.36 


0.14 


0.39 


nil 


• • 


• . 


• • 


• • 


• • 


■ • 


Kill^biyah * 




10 


0.98 


0.75 


0.65 


0.44 

1 


0.23 


0.21 


0.36 


0.40 


0.18 


0.18 


nil 


Girpwiyah * . 


18 


9 


0.75 


0.47 


0.32 


0.48 


0.42 


0.35 


0.32 


0.31 


0.39 


0.61 


0.32 


Maallah.. . 


8 


10 


0.59 


0.48 


0.46 


0.38 


0.32 


0.15 


0.11 


0.31 


0.25 


0.82 


0.42 


Maannah. .. 


10 


9 


0.70 


0.15 


nil 


• • 


. • 


• . 


. • 


• • 


• • 




. . 


Cfhilksi 


12 


9 


0.13 


38 


nil 


• • 


. • 


■ . 


• » 


. . 


. . 




. . 


Daiaraniyah 


10 


10 


0.94 


O.Gl 


0.44 


19 


0.80 


nil 


. • 


. • 


• . 




• • 


Tahta 


15 


8 


0.37 


0.61 


0.15 


0.06 


-0.03 


0.09 


0.19 


. • 


. • 




• . 


Lahaiwah . . 


\) 


10 


1.2G 


O.JW) 


0.51 


0.23 


0.24 


0.15 


0.37 


0.20 


nil 




. ■ 



Of these canals, the Maallah was not properly cleanerl in winter 1889 
bevond 8'^ kilometre. 
The Asfun and Killabiyaharenotyot ingo )dorder bayond tlielO'' kilometre. 
The Oirgawiyah has several nn.sonry w )rks too high. 



Tlie Maannah, (Thilasi, and Damraniyah are canals which run 
directly into the hasins and therefore their surfoce slope is 
greater than the other canals which arc Sahil canals. The small 
di^posit is very marked. The greater deposit in the first kilometre 
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of the canals on 10 cubits and whose water is shallow is to l>e 
observed . 

ucsiiiiofdmii- 75. — In addition to eoonomy of maintenance produced bv this 

nutioiiofsilt. / 1 J 

careful ji'radinjr, the absence of silt at the head is of the greatest 
importance in bad Niles and those Niles which rise early and wane 
l)efore the time fixed for emptying the basins. For the canal that 
has not silt on its head continues to give good supplies to the 
very last. 

Middle-K^^^l.l 7(). — The Middle Egypt canals from the Nile, passing under 

the Ibrahimiyah canal, are all of them canals running sti^aight 
into basins and thus they ai'e very economical. 

c»u8i«s(»fMit 77. — The i)rincipal cause of silt in the slow flowing Upper- 

<io|)osit Uppci- _ oil 

Egypt cniinis. Egypt cauals, is irregularity of alignment. Tliis is caused prima- 
rily by their curves being badly executed, and the reaches which 
are on the whole gerierally very straight are really composed of a 
series of short rapid bends. These short l)ends are much increased 
by the habits of the cultivators who dig wells in the bed of the 
canals to water their winter and summer crops and who throw 
the spoil out into the canal. It is quite impossible to prevent 
this as the wells are often dug after the Corvee or contractors have 
iinished the clearances. An attempt is made in July to throw back 
this spoil, l)ut I find a lump opposite each w^ell the next winter and 
it is quite certain that a flexure is given to the water and a current 
action is set up which impinges alternately on the right and left 
bank and whi(rh therefore causes silt deposits. The new canal Act 
will give power to the engineers, and although an excessive use of it 
is to be depreciated, it will l)e possible to so fine the offenders that 
the spoil of the well will be brought to l)ank. 

iireguiurity of "78. — Another interesting point in tlie silting of canals has had 
^oHjaimis! ^^" mucli light thrown on it this wintei* and last. I found the native 
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engineers in Upper Egypt always condemned the European practice 
of taking a canal off at about 45''. The ordinary angle is 
(see fig. I). 




Fig. I 




5&^/r^ 




and in cases where they were compelled to take canal off from the 
Nile at 45"* I always find the original canal abandoned and the 
alignment thus (see fig. II). 



hg. II 




S/U\^et' 



(I 
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This occurs several times in Upper Egypt. I think I have suc- 
ceeded in observing the reasons why the Arab engineers adhered 
to their very uneconomical style of canal head (see fig. III). 




/ 0/i>fie^ 



— >- 



Uhrei 



The set of the river is so strong on A (hat a recessed cavity is 
formed and the right and left impinging (*urrent action is increased. 
The original oscillation is much prevented by revetting A with 
stones so as to make the bank at A un movable. 

This oscillating action is much increased by imperfe<*tions in the 
great curve B which much increases the osciUation till we find that 
the straight l)e3'ond H is, although really a straight run, broken up 
into a number of coiitrarv flexures which a^ifain cause siltin^^: in 
the straight, so much was this in the Fudliyah canal that, although 
the end of the curve 15 is at the second kilometre, the silt dropped 
till the end of the third kilometre and the sections of the canal 
were alternately. (Sec fig. W). 

Fi(|. IV 
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These irregular sections do not occur at every 200 metres and 
tiierefore as the canals are levelled on pegs placed regularly at every 
200 metres, I have been unable to give figures in proof of the 
observation. The irregularity of the profile is visible to the eye. 

79. — Another cause of silt in the Upper Egypt canals is the siitaiuscdby 

^ * ^*^ ^ absence of 

absence of banks where the water spreads out into the basins. In 'detaining banks, 

some canals, for example the Maannah, tbe level of mean Nile 10^** 

kilometre is 0.70 above soil and therefore when the Nile is 0.50 

higher than mean Nile and the canal is flowing free into the hasin, 

the surface slope is enormously increased in the 5 or G kilometres 

above the ny^ kilometre of the Maannah as the water spreads out 

in a thin film O.^iO to 0.25 metres deep over the basin. The greatly 

increased velocity of kilos 5-10 is suddenly checked in a still pond and 

tbe canal in the 1 1 ^*' and 1 2^^ kilometres has every jear . 70 to . 90 

silt on the bed. The Arab engineers knew this and left the canal 

practically undug. But the result of this was that in low Nile one 

metre below mean Nile, the canal would not flow at all the water 

being dammed back on the head. Silt dropped at the head and the 

canal became a still w^ater trench without discharging power. The 

remedy for this is either to raise hanks in the low basins allowing 

the water to escape by small distributary, canals or to bring the 

canal itself on to the high sdhil lands by deflecting its course and 

then feeding the low basin from the high level safiil (»anal. 

80. — I deduce from this that in the interests of economical DeducUons 

made. 

maintenance, too much attention cannot be paid to the perfection 
of the alignment of these canals. This is entirely opposed to pre- 
vious practice Abu Saud Bey in Kena and Mr. Joseph in Girga 
have made some important rectification of alignments in the winter 
of 1890. 
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CHAPTER VI. 

Nile Gauges Upper-^^Srpt. 

iiersofirau^^es. 81 . — Increased attention was paid last years to the gauging of 

the Nile in Upper-Egypt so as to get a certain knowledge of the 
rise at all states of the flood. 

Between Aswan and Asyut, the following gauges were kept ; 
those marked with a * \mug intended to be permanent. 



UISTANCK 

FROM 

KASR KL ML 


NAME OF GAUGE 


DISTANCE 

PHOM 

KA>R EL ML 


NAME OF GAUGE 


kli.OM. 




KILOM. 




945 • 


Aswan. 


653 • 


Ghelasi Canal. 


8()1 Vi 


Ram^di Canal. 


651 


Samata Canal . 


S22 V2 • 


Kelh Escape. 


635 Vi 


Ilannan Canal. 


795 


Kellabiyah Canal. 


613 * 


Tarif Canal. 


784 • 


Isna. 


599 • 


Naga Hamkdi. 


778 • 


Asfun Canal. 


563 • 


Abu Shushah. 


765 


Maallah Canal. 


555 Vs 


Baliana. 


755 Vi 


Mahamid Canal . 


538 • 


Girga. 


745 


Armant. 


520 • 


MenshJyah. 


735 


BayyMiyah Canal. 


505 • 


Akhralin. 


730 


Fadiliyah Canal. 


498 • 


Suhig. 


704 72 • 


Shanhuriyah Canal . 


454 • 


Khezndariayh Canal . 


062 • 


Tukh Canal. 


405 • 


Maannah Canal . 


663 \/i • 


Masraf Gebelaw. 


395 • 


Asyut Gauge Ibrahfmiyah 
Canal. 



The greatest care has been taken to have each of the gauges 
referred to a fixed bench mark in the immediate vicinity so that if 
the gauge is displaced by a boat or by a step of the bank it can be 
replaced at the same level as before. 



Object of the 
Oauires. 



82. — The object of these numerous gauges are : 
1) To fix exactly the hei«;ht of the canal beds so that witli 
14 ^7'i4 cubits at Aswan there shall be three metres of water on the 
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bed of a canal at its head. This level is called the 9'** cubit level at a 
canal head. (The 9**" cubit of Aswan is really 3,06 metres below 
14 ^Vs* cubits). 

2) To find out in any year the variation of any given state of the / 
Nile flood from the 14 ^Vs* cubit level. This is done by watching ^ 
the flushes of the Nile. When the rise for any week is finished and 

the river begins to fall again it is found that the highest point of 
flood is shown on all the gauges in succession with the utmost 
regularity in the rising Nile and similarly the ebb or lowest point 
is shown with equal accui'acy. It often happens that a flush or 
ebb is continued for two days, i. e. the highest or lowest gauges 
read the same and this also is easily seen on the gauges. 

3) To find out the behaviour of the Nile in September when the 
basins are more or less full. 

4) To find out behaviour of the Nile when the basins are being 
emptied. 

83. — The behaviour of the rising Nile is by far the most Hec9ixj of ihe 
important to record. On it depends the entrance of the best water its Flushes and 

^ ^ Ebbs. 

into the basins. The early Nile generally has at least one flush 
and one ebb of a marked type before August 10**", the general time 
of basin opening. In the years of very early floods, the flushes 
and ebbs are of course correspondingly early. The following 
shows the most clearly defined August flushes and ebbs for the 
past six years in cubits and kirats at Aswan. 

1884 August 1 1th 13 . 22 Flush ; 

— > 20th 13.02 Ebb; 

— September 1 st 1 5 . 2 1 Flush . 

1885 August 16th 14.23 Ebb; 

— > 28th 16.11 Flush. 

1886 > 16th 15. 14 Flush; 

— » 20th 15.00 Ebb; 

— » 29th 30 15.00 Flush. 



1 888 



1889 



> 
> 

> 
» 
> 
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1887 August 2()th 17.81) Flush; 

— » 24th 17.00. 

l:ith and 14th i:{.08 Flush; 
17th and 18th 12.17 Ebb; 
24th 14. 10 Flush. 
Dth 1 :i . 1 5 Flush ; 
11 til 13.00 Kbb; 
19th and 20th 15.08 Flush; 

— September Istandind 17.01 Flush. 

It is onlv in vovy ivi^ular and weak Niles that the Hushes and 
obbs are not. ovcM't.akeii bj a strong snocooding flush, l)at as the 
irreat object of the stiulv of Hushes is lo know the behaviour of the 
Risinii' Nih^ in bad or averaire years on tlie gauges l)elow 15 eul)its, 
the behaviour of the Nile al)ove K) cubits is of not so much conse- 
(juence to the supply of the canals as they have a superal)un<lant 
supply. 

iumivsisoiNiu* SL — T/fc (uiahisi^ ()'' tltc NH<* of 1SS9 f/ire^ (ho I'oUowirKi 
HisiiiK Nile ni /^cnlt^: — 1'^ If we comparc the \ i ~{ Flush of Au^rust 24*** 

of lSS;s and 15 ^ Flush of August l9-:20 1881) previous to which 
period the Basin Canals had all been o])en, we find the following 
results : 



DIKKEUENCL 



niFFEHKNCK 



Aswan . 3(5 

Armant O.iO 

Gebelau 0.34 



DIKFEHEXCK 

Minva 0.30 

Wasta 0.28 

Roda (Cairo) . 0.28 



> Abu Shushah . 0.18 

Suhag 0.21 

Asyut 0.10 

This shows that 15 cubits rise at Asvut is about 18 centimetres 
less in 1880 than it did in 1888, the Nile beini>:so mu(di diminished 
by the drawing off of the large discharges of the deepened Canals. 
2nd The high flood of 17 -^ on 1st and 2nd September at 
Aswan came at a time when the hasins were not filled owing to 
the late rise of the Nile. This gives a unique opportunity of 
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studying the course of a 17 -^ pic Nile when its water is freely 
passing into the basins all along the line. 



85. — In 1887 the Nile reached 17 -^ cubits on August 25'** High tiood at 



at Aswan and again fell below it on September 22°*^ and reached its 
maxin^uin on September P* ^'^ ^ cubits. Nearly all the Upper 
Egypt basins were full by September 1st and this continuous high 
flood passed by the Canal mouths, the basins themselves breaching 
into the Nile. The result was that although the highest flush of 
the flood was on September 1st the maximum gauge (see note on the 
Nile Flood of 1887) was reached at Sohag- lOth September: Asyut 
17-18 September: Minya 20-22 September: and Roda Cairo 25'** 
September. The following table is very interesting showing the 
difierence between the passage of the 1889 17 ~ Flood and the 
maximum rise of 1887. It should be noted that the difference 
between 17 -^ and 17 -^ at Aswan is 20 kirats or 45 centimetres. 



above 17 cuhils. 



DISTANCF 

ILA*-K-EI.-MI. 
(C4IH0) 



945 



r^82 

745 
6f;3 
G35 
599 
563 
498 
395 
245 
88 
4 



1/ 

/ 2 



1/ 

/2 



NAME OP GAUGK 



Aswan 



Kilh 

Arinant 

Gebelaw ... . 

Raiman 

Nag a Hamadi. 
Abu Shushali. 
Suhag 



Asyut 

Minva 

Wastah 

'.airo ,R xlah). 



MAXIMTM OAl'GR 
OF 1887 



eubiU 

17 

84 
78 
73 
71 
69 
66 
62 
52 
39 

20 



kirats 

21 

con Us 

G5 
i)9 
81 
76 

74 

7(J 
oo 

86 
96 
74 
63 



GAUGE 

CORRESPONDING 

TO 17 \tx CUBIT 

OV 1889 



pics 

17 

me Ires 

84 
78 
73 
71 
68 
65 
61 
51 
39 
25 
19 



kirats 

1 

con Is 

09 
57 
24 
15 
47 

9;) 
a) 

86 
08 
68 
05 



DIFKKHBNCE 

1887 
OVER 1889 



REMARKS 



metres 

0.45 



9.56 
0.48 
0.57 
0.61 
1.27 
0.71 
1 . 22 
1.00 
0.88 
1.06 
1.57 



Probable error in 18B7. 



A cubit at Aswan is 0,54 metres and a kirat is ~ of a cubit or 
2 7> centimetres. 



N.B. Minya was reorJed in the reports of 1887, 0.49 to^ high owing to an 
error in assuming the value of its arijacent Bench mark. 
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Accurucy of 8G. — The accupacy in recording these gauges has been very 
of «rnugos. much greater than I had hoped when we consider the lo\v state of 

education of the subordinates entrusted with the recording of the 
gauges many of whom can neither read nor write and none of 
whom can do more than write figures. The checks upon them are 
very great, and it is most remarkable to follow ten or twelve gauges 
down the Nile and find that a drop of 20 centimetres is duly i*e- 
(*orded down the chain. A further check was obtained on the 
masonry pillai-s in the canals which were made in the winter of 
1889. A series of dailj^ levels wei-e taken in August and half Sep- 
tember, and the rise and fall of the water made bv dozens of 
independent observers were practically the same on the pillars as 
those on the nearest Nile gauge. The first Assistant Engineer Mude- 
riyah Girga Al)dallah efi'. Wahbi is much to be commended for his 
zeal, vigour, and accuracy in these interesting investigations. 



KesuUs 87. — This careful gauginij: of the Nile has had immediate 

of I'OConUn^ c * 

gau.tr(»s. practical results. The high flood levels have been calculated and the 
Nile Ranks carefully adjusted to the highest floods with their 
hitherto unknown variations in height. The flood Nile down to 
30 kilometres North of Kena does not rise much over a good Nile, 
but in the reach Naga Hamadi-Suhag, the rise is excessive and the 
J)anks must l)e maintained at a very great height. The particular 
reach stands most in need of I'egulating heads for the canals owing 
to the excessive flood rise in the river. 

Pillars ill raiwii 88. — The piUars above mentioned were (*olumns of masonry one 

metre square in concrete foundations. They were put in at a level 
of three metres above the level due to nine (•u])its oi' a rising Nile 
and represent i)ractically a Nile at Aswan of 14 \- cubits. In some 
cases they wei-e badly put in, the level-pegs having l)eon stolen 
before the pillai* was made. In other cases owing to the irregula- 
rity of the canal sections, the pillars were built a little away from 
the slopes and the current made an eddy round them whicli even- 
tually undermined them. 
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CHAPTER VII . 

Abolition of the Gorv6e and the introduction of Contract "Work. 

89. — The year 1889 will ever be memorable owing to the Finni aboiiHon 

r^ , r, , . ofCorv6e. 

abolition of the Corvee or forced labour in December 1889, so that 
in 1890 there will be no forced labour throughout Egypt for the 
clearances of Canals and repairs of Banks. The Corvee was 
abolished in December 1889, and for L.E. 400,000, the Public 
Works undertake to do all earthwork repairs. 

90. — The repair's of the Banks and clearances of the Canals by conhnct work. 
Contract AVork received a great expansion in 1 889 by the permission 

oftlie ^'Rachat" or Redemption of forced labour in the Provinces 
of Asyut, Gizah, Beherah, Menufiyah, Gharbiyah, Kaliubiyah, 
and Sharkijah. The Contract system had been in force for several 
years and in executing the work paid for by the 250,000 L.E. 
granted for the relief of the Corvee. Hence there was no strain 
nor friction and the slender Establishment of Engineers worked 
well in getting out the sections. The labour involved in getting 
real profiles of Canals to be cleared and Banks to be repaired is 
enormous, and in the near future much improvement may be effected 
in the matter of lightening the w^ork of profiling. The lower grades 
of Arab Engineers are extremely slow in working and difficult to 
quicken and often extremely inaccurate in levelling and in appre- 
ciation of the results of a set of levels taken from a known bench- 
mark. Thus the}^ will take a value of a bench-mark from the 
accepted lists and make either a metre error in copying it, (and 
curiously enough in Egypt it is generally the metre column that is 
wrong ! ) or commence fi'om the wrong place in the Masonry forming 
the Bench mark or make some palpable error in observation of the 
Flood mark to which a Bank level is referred. They then proceed 
to plot their profiles and applying the erroneous level, pi*oceed to 
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laboriously calcnilato on results that are seen to be (also at the very 
first {j^lance. I hope that I)}' defrrees we shall be able to elinninate 
from our staff* many men who never level rijrht anJ smash up their 
levels from sheer ijznorance of how to work them. 

voi-k ill pivpn - 91. — The pi-esent svstem of referrinjr everythinj^ before 
aiidqimiiiiiu's. executiou to the AiTiirultural (ouneiis which meet m Januarv and 

Fel)i*uarv has not vet ceased to l)e enforced and the wliole establish- 
ment {i:ood, bad and incHfferent descend into the field to sound eanals 
and make pi'oliles of Banks. The work is hurried through in 
October and November and the sketch estimate is read v l)V Decemlier 
to give the (juantities that are to bo laid before the Councils. So 
long as the (/Oi'vee was working it did not much matter if these 
profiles hastily- got up by inciipable men to suit the cul)es re({uired to 
])e laid before the Council were jzi'ossly exaggei*a(ed as in the old 
Corvee time cul)cs had to be exaggerated to bring out the wished for 
numl)er of men. Bui when the work is to 1)0 done bv contract the 
nuitter is very diiforenl and some measures must be taken to i»*et in 
rapidlv a fairlv accurate sket<*li estimate for the Council and then at 
leisure as the Conlraclor comes lo the work accurate profiles can 
be given out. 

Siijr^M'sicd 1*:?. — This important matter has not yet l)e<Mi iinally settled, 

n prcpjii-aiioii ni' but tlio lollowinir ap|)ear to me to l)0 the innvs on winch imj)i'ove- 

ments can be made. 

1) BanJxS ol^ Basil r^ : ( )l)sorvations can be made (hniiiu" the Flood 

< < 

time when the basin i^ives a true horizontal i,s to the ib^liciiMicv of 
hei^i'ht or ex(*ess of hei'dit. Immediatelv aflci* ihc (lischai-i>e of the 
basin a reconnaissance report can \)o seni in as to ilie length in 
which the banks are cut about l)y the wavc-j. T!u n all l;anks that 
are true in height and uninjured neeil nol bi^ hovelled and i)rofiled. 
The parts that are cut about can l)e estimatiMl IVom i)asi years expe- 
rience at so much pei* mcti'c^ run and ihus a])pi'o\im<ii(dy calculated 
for the Council cube. A good rule when p; (billing is i-c(Miir(Nl is to 
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start invaiiably from the same point and to take profiles at 
exactly equal distances say 200 metres so that when several months 
after the eontraetoi* takes up the work he can by measurement 
restore the distances and recognize the point at which the profile is 
taken. 



1)3. — 2) For Ni/i Canals i. c. (hose which drii up a''tcr (ho Niiiconai 

^ i - incasui'cments. 

Nile redi'es. — These canals used to be extremely variable in sec- 
tion and the silt to l)e taken out was in the old days determined 
more by an instructive wish of the Mudirs and Sheikhs to take out 
i( a {zood lot of silt » to be quite sure that the next Nile would rise 
into them, than l)v accurate levels referred to known states of the Nile 
flood. Groat improvements have been made in the past four years 
in fixin<r the known' levels and bed widths and it now is onlv neces- 
sarv to sound the canals before the Nile retires and to calculate the 
depth of siU existing;. To enable the soundings to be taken from 
known Bcncli-Marks refera])le to the watei* by inspection, there 
have been made this year, pillars in the slopes, the level of whose 
tops are kno^n and from which the water surface of the canal can 
be known instantlv. The bed widths of the canals are now fixed 
and thus by thi-ee soundings on the width of the canal we can get 
an exti'emolv accurate section for the Council. When the Contractor 
comes he ihcn nicks out the bed widths and the Engineer and he 
take check sections at every two hundi-ed metres with three points 
in the width. These can l)e calculated from a figured list only 
and there is no use (as was the custom) in taking the entire canal 
profile over l)ank and in places where there was no silt. The more 
especially does this apply to Upper Egypt where the l)anks are often 
eight metres ahove bed. 

94, — :{) For i^niffller NUi cfuialsy it may be found useful to have ^ „ ^,.,. ^ , 

•^^* 'f A V7 7 J Small Nili Cuffiiil 

concrete slabs In the bed at every half kilometre to maintain the meu.suroii»ente. 
proper level and eventually a profile at every kilometre in masonry. 
These smaller Nili canals called Saijijalnhs silt up so much when 



— 52 — 

thev are dammed at their entrance to the Basins to raise their 
water level thai I fear the l)ed block will never be found until after 
clearance and therefore will be of no use in giving an approximate 
estimate for the Council. 

srii.nimi 95. — 4) For Se/i canals i. e. those which can never be quite 

TiK'.isunMntMits. •• 1 1 1 /Tk 1 

dried and whose deposit is a wet incoherent mud, the difficulties 
become greater. They can only be sounded and the sounding rods 
sink into the mud and give a fallacious result. In the case of the 
larger canals whi(*h are sounded for (h^edging the soundings can be 
taken fairly accurately by a rod with a broad buttoned end. But in 
the smaller canals which have to be shut off before the contractor 
is admitted the change of section from the full to the empty canal 
is very great owing to the slipping of the sides and the contractor 
generallj^ insists on another section being taken in the slush of the 
spirit level. And as the water oozing from the sides fills in the 
cleared portions behind the workmen, the finished work is again 
levelled and a second sounding is often taken af^er water is 
admitted. This matter requires much investigation so as to protect 
both the Government and the contractor and to ensure economy 
with accurate results. 

im-iitiiiii: i^<>- — In di'edging, the general custom is to take eveiy fortnight 

careful section of the (canals by soundings from the reduced level of 



«'ii'. 



th(^ water referred to a bench-mai*k on the bank at everv half 
kilometre and to measure up l)y a second set of soundings ten to 
(iftoon days after, (hi the (*anals that have low velocity and a fair 
depth of 2 to 2 -Y metres, this method gives satisfactory results, but 
in canals of small depth or with high velocities, the sand in the bed 
is wash(»d out from under the di^cdger's hull and re-deposited two to 
threo hundrcMl metises further down. If the completion measurement 
is taken e\ovy day near the di'edger downstream there is a loss to 
Government and gain to the contractor and if the (completion 
measurement is taken several days after the dredger has passed the 
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contractor apparently loses as he has to give over a clean bed on 
the day of measurement, therefore if the sand is moved by the 
dredger, he has to dredge deeper than the depth indicated by the 
profile. This matter is best settled by increasing the « limit of 
tolerance » to 20 centimetres i.e. if the contractor has dredged 20 
centimetres too deep and the section has not been silted in by the 
sand disturbed by the hull of the dredger the extra 20 centimetres 
will be measured and paid for and redredging is not demanded for 
a bed too high by 20 centimetres. 

97. — LeveUinn instruments, — The Gushing Levels of Cooke ix^vdiing 

-, ii/»i 1 iiistruiTieiits 

and Sons of lork are very good and a pamphlet for their adjust- 
ment has been issued in English, French and Arabic. They are now 
in general use in the Public Works Department. 

In the matter of repairs of levels and their accessories, we are 
still much behind hand. It is proposed to open a shop in the < Ecole 
des Arts et Metiers » so that the repairs may be satisfactorily done. 
To do the work of levelling properly, at least two hundred levels 
are required and thus repairs are constantly going on in so large 
a number of instruments. 



CHAPTER VIII 



Maintenance. 



tlu'eo f^lnsfies. 



99. — The maintenance of the works connected with the irri- Division 

,. /.-r, i'l-'jj'i. of maintenance 

gation of Egypt is divided into : of works into 

1) Protection works afjainst Flood , such as, spurs in the river, 
pitching banks, stakes, sand bags, &c. 

2) Maintenance of masonry works including. — Repairs to 
masonry, replacing regulating timbers, repairs to Locks, change 
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in form of regulation such as substituting horizontal regulation 
for vertical, widening the watei' way or raising the floors of 
Regulators, Inspection houses, &c. 

li) Silt cU'tirauco. and cinhdnkifKi . — This includes allearthwork 
done in Canals and Banks and on this head the greater part of the 
money is spent. In this, is included the cost of spurs when the spure 
are made with a view to deepen the section of a Canal. 

KxiKMidiiiiic. 00. — The following table shows the expenditure on protection 

woi'ks and maintenance of masonry works : 







i»KOTr.r.Tio.\. 


MAINTIXAXCK MASO 


Ist Circ 


ler. 


,.E 


. 4,()3:i 


L. K. 


:{,770 


2ii(l » 




> 


\(),(\n 


» 


8,574 


3r(l » 




> 


5,:iS() 


> 


5, S3 2 


1th » 




> 


12,()47 


> 


:},4r)<) 


ntli )> 




> 


872 


> 


1,;)(0 


Fayuin 




> 


• • • 


» 


1,211 


Barrage 




> 


S K) . 


> 


2,515 



Totals L. K. ai, 405 L.K. 2(5, <.)(>() 

In the first Circle, the spurs in the river were not advanced during 
the year owing to the diversion of their funds lo the sr/ffffs on the 
river. 

In the second Circle, spurs were increased and strengthened and 
although further expenditure is requh'ed wo may liope that many 
new ones will not be required. 

In the third Circle, two new spurs wore made. The sum of 
L.E. 2,517 remained over as a del)t from ISSS for stone. 

In the fourth Circle, the Ibrahimiyah spurs are not included. In 
Upper-Egyi)t, the expenditure is principally on stone for Canal 
heads. 
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100. — The most notable repairs executed in 1889 to masonry iinpoiiJini 

^ *^ Repairs to 

works are : Masom-y works. 

L.E. 
1st Circle. — Conversion of Zagazig 9 arched Regulator to horizontal 

Regulation 642 

Repairs Lsmailijah Locks 1 ,290 

2nd Circle, — Shubrabas Regulator Floor Repairs 1,760 

Nashart Regulator Partial Repairs 920 

Lock gates to Karanen Regulator 2,000 

Santa Regulator Partial Repairs 940 

The Santa Regulator gave a great deal of trouble and the repair was 
not fully effected. 

3rd Circle. — Large repairs to the down stream holes (Bayyarah) of 8 

bridges were effected by throwing in stone at a cost of / 2,885 

Girzah Canal head which gave a great deal of trouble in 1883 was 

fitted up with regulating apparatus to act both ways at a cost of 656 

4th Circle. — Many bridges of the old ruinous type were fitted up with 
horizontal regulation, stone grooves and cills and cut stone super- 
structure. There were 3 in Girga, 13 in Asyut, 7 in Minya, 1 in 
Beni-Suef. Total 24 bridges at a cost of 3, )38 

5tli Circle. — 12 Regulat )rs were repaired. Of these, the Ashshi Escape 

was converted from 2 to 3 arches at a cost of 635 

Fayum, — The Gharaq head was altered, costing 212 

101. — The Menibal Bridge was undermined during the time of Accident lo 
emptying the basins in October 1888. The difference of level was 
abnormal and the pitcliing was washed away. Unfortunately the 

local staff did not notice the great hole eroded below the Bridge, 
w^hich is off the ordinary hne of inspection, until May. It was too 
late to repair the Bridge in 1889 before the flood. The repairs 
have been put off till 1890 and the Bridge closed for the present. 



MAINTKXAXCE OF EARTHWORK. 

102. — The totcil cube executed in 1889 is 20,292,852 m^ or Toini cube of 
1 ,554,029 m^ more than that of 1888. The difference is not irreat. 
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The total quantities may ])e analyzed as follows : 

Dredging by machinery 2,909,486 m^ ; 

Handwork by contract 15,656,036 m* ; 

Handwork by unpaid labour 7,727,380 m*. 

Total 26,292,852 

The cube of unpaid labour is generally exaggerated by the native 
engineer. 

Eini»io.vnuMii of 103. — The Corvee was in force in the provinces of Kena and 

(k)l*V(>l». * 

Esna; Girga; Minya; Beni-Suef; Fayum; Beherah; Dakahliyah. 
DisiK»sMiof 104. — The sum of L.E. 250,000 allotted to the Corvee Relief 

Corvee Uolicf 

fuimI. ^yas (liffei'ently allotted from that of 1888. Owing to the pressing 
nature of the Sha/*a(/i works and the clearance of the Rayyah 
Behorah there wore allotted over and above the Ordinary. 

Kena and Esna 16,000 

Girga 4,000 ^ 40.000 L. E. 

Rayyah Beherah 20,000 



of ox 



Kinnioyinoiit 105. — The oxtra money in the three Upper Provinces of 

oxira money. *^ * ^ 

Egypt was si)ent in deepening and widening the canals to put most 
of them on a level coiresponding to 9 cubits at Aswan. So that 
in case of a failure like 1888 recurring, there might be 2 { metres 
of water in each canal. As the low flood of 1888 had slightly 
damaged the banks, much of the money usually spent in repairing 
the erosion caused by the waves of the basins was spent in deepen- 



ing canals also. 



Aiiiiud(» oi iiK' 100. — It must be clearly understood that the Agricultural 
^sif ns^'egapti<' couucils in uo Way agree with the recent action of the Caisse de 

la Dette in limiting the Corvee work oi* the money of the relief of 
the Corvee to the maintenance in statu quo of the existing system 



iinprovcMnonU. 
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of eaBals. These Councils have for many years sanctioned the car- 
rying out of all improvements by the Corvee and the only limit 
apparently was an instinctive feeling that it would be impossible to 
get more than a certain number of men. In recent years, when 
acting under the advice and control of the Inspectors of irrigation, 
they have approved new projects or extensive modification of old 
systems. Hence every year shows some much needed modification 
which is approved of by the Shekhs themselves. 

Formerly perhaps these modifications took a partial form and 
tended more to the amelioration of the estates of large proprietors, 
but of recent years all projects have stood on their own merits and 
the most deserving and most productive of beneficial results has 
always been adopted. A feeling of confidence in the judgement of 
the Inspectors has sprung up and the Shekhs recognize their supe- 
rior technical knowledge. At the same time, I allow that in many 
cases the Shekhs have shown i*emarkable technical knowledge 
both of the effects of an improvement and of the best technical 
manner of arriving at a wished for result. 

In Upper Egypt, they have always wished to deepen canals and 
in Lower Egj'pt, to increase Seji cultivation and dig drainage lines 
so that the demands of the Shekhs in nearly every province 
exceeded the means at our disposal. 

The projects of widening, deepening and extension of canals indi- 
cated in the Sharaqi Projects of 1889 will, wlien carried out by 
Loan give every man a canal deeper than he ever dreamt of, and 
in Lower Egypt when the new drainage Loan is sanctioned, all 
tracts in the Delta hitherto swampy will be drained and ready to 
be reclaimed and will receive summer water when it is to be had 
from the river. 

107. — Up to the present, the districts in which the Corvee Dis»iicis in 
have decidedly failed and in which the Corvee Relief Fund has not ^^^mve m^io7 
given sufficient relief are 

^inyd, Bent Saef\ Beherah, Dakah/iyah, 

8 



I .»»_>^- ■ 
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jouibic works 108. — Amonff the works of improvement effected out of an- 

r improvement ' i 

effected. nual repairs may be mentioDed. 

!■• Circle. drains. expenditure. 

Bahr el Bagar drain L . E . 5.913 

Dredging entrance into Lake Menzalah (4,122 L.E. is owing at 

the end of the year) » 4,813 

Drains Dakahhyah by Corvee, 325 723 m\ 

CAN AW. 

The Salahat canal at the Gabadah canal tail and raising banks 

Gabadah canal » 2,784 

Mit Tahar canal new head bv Corvee, 28,000 m^. 

Widening Saliil canal for t!:e Rayyah Taufiqi » 2,643 

2"'' Circle. drains. 

CANALS. 

Enlarging the Hutt canal for Eastern Sihil Gharbiyali, costing » 5,175 
The Rashidiyah canal for the Western Sahil was enlarged, 

costing » 1,5(10 

The Mitberah canal. » 1,720 

Also in enlarging 15 canals to suit them to the sj-stem of 

rotati)n there was spent over and abne the ordinary clearance » 5,182 

3"** Circle. draixs. 

CANALS. 

The Khandaq el Gliarbi was enlarged and t!io Khandaq es 
Sharki was prolonged. Those Kha/iduf/s are the borrow pits of 

the Railway fr)in the Khatatbah canal to Damanhur. Cyst » 1,219 

The Gannabiyah Khatatbali frun Knfr el Eiss a high level canal w 1,G37 
The Western sahil canal of (Jizeh was partially excavated at 
a cost of ,) 1^(3^ 
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109. — The following is a statement showing the dredging on 
the Ismailiyah canal, in 1*** Circle for four years past : 



■ 


1886 


1887 


1888 


1889 


1. Kasr-en-Nil Branch. 


67,289.75 


64,597 56 


nil 


7,444.00 


2 Shubrah Head 


54,365.50 


69,016.50 


42,778. 12 


47,637.12 


3 . Shubrah t j Siriaqos . 


134,010.00 


196,367.35 


82,189.73 


17,129.08 


4. Siriaqos to Beibeis.. 


69,916.79 


nil 


110,934.70 


109,300.86 


5. Beibeis to Neflsha... 


41,334.00 


nil 


nil 


nil 


(>. Rayyah Menayyar. 


3,000.00 


10,172.00 


nil 


nil 


Cubic Metres . . . 


369,916.04 


340,153 41 


235,902 55 


181,571.06 



Ismuiiiyali 
cnnal. 



110. — The following statement shows the cost of the dredging cosiof di-eiipiig 

° , t»»Cii-clc. 

in P* Circle for the past three years by the Egyptian Dredging 
Company Limited. 



YKAR 


CUBES DREDr.ED 


— 

COST 




m3 


L.B. 


1887 


513,850 


20,139 


1888 


844,411 


32,384 


1889 


610,412 


24,668 



A small quantity was also dredged by this Company in Menufiyah 
and Gharbiyah, 60,000 M' on the Rayyah Menufiah, and 100,000 M* 
on the Gharbiyah drains. 

111. — The dredging of the Egyptian Dredging Company 
directed by Mr. Anderson has given great satisfaction this year and 
the sand pumps have done good work. 



DivdgiiiK 
Coni|)anics. 
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The Beherah Company have much improved their plant and 
j:ained much experience sand pump di^edging. 

Messrs. lUiport and Jones have carried on the Ibrahimiyah 
Canal dredging smoothly and to the satisfaction of Govern- 
ment. 

112. — Although the large sum of 40,000 L.E. was diverted 
Enici(Mi(y from ordinary repairs, the works were most thoroughly well kept 

of inoinlenance •/ x ^ , 

ofihc works. i,j order bv the monev of the Corvee Ransom, Corvee relief and the 

Corvee themselves. The only ex(*eption is the Markaz of Abu 
Ilummus in Beherah where there is no Corvee and the ransom 
is difficult to collect from the large proprietors. This year a begin- 
ning of a reform in this direction was carried out hy the Ministry 
of the Interior and a small sum collected. 

The drainage works as they are at present maintained, are 
either too small in section or re(juire extensions up country 
to tap tracts which are more or less w^ater-logged . It is quite 
impossible to do more than a very small fraction of this work, 
from Ordinary Repairs. After the drains have been set in order 
])y tlie Loan expenditure, it will be possil)le to maintain them from 
the 400,000 L.E. allotted as a final sum, for the total suppression 
of the Corvee. 

^uhi.ic jiiiriiiiig 113. — Rabble pilrliing on bank slopes, — This most impor- 
tant work, the protection of the cross banks of Tapper and Middle 
Egypt^ has made little progress in 1889 owing to the diversion 
of the money to Sliat'dql Works and to the Ruyyah Beherah. 
It is proposed in future to allot a sum of L. E. 10,000 each year 
out of the 400,000 L. E. This class of expenditure saves an 
enormous amount in annual repairs as it is no uncommon thing 
to have the bank reduced to half its section l)v the Avaves in the 
two months of the flood. The pitching of the slopes Avill also 
diminish the number of the flood Corvee who act as watchmen and 
who have not been abolished like the Repairs Corvee. 
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The pitching also gives great security in great Floods. In 1887 
many of the banks were breached solely by wave action on the 
North face and the bank swept away leaving only a rounded 
hillock 1 -Y nieti'es above soil and which cost 200 L. E. per kilo- 
metre to replace. 



CHAPTER IX. 

Original works. 

114. — The total expenditure on original works from the Ordi- i:xiH.»n(Hiui-e. 
nary Budget is detailed in table II of the appendix. The amount is 

very small compared with the needs of Egypt, but as the great works 
for pi*evention of sharaql and for the completion of the drainage 
system will in two years complete a very large propoi'tion of the 
original works. The small sum of 50,000 L^. may be maintained 
for the future two yeai s. 

115. — The principal remaining works of an original type lea- Works 

, ,, ,. n . 1 ^ • 1 J- XI 1 lemaining to be 

vmg out the question oi reservoirs and not including those works <^xcouto<i. 
entered in the sharaqi Forcast and drainage Loan are : 

1) Completion of the Middle Egypt system of basin Regulators. 

2) Completion of the red water canals of the Ibrahimiyah system 
both from the Nile and from the Ibrahimiyah Canal. 

3) Installation of pumps for winter and summer irrigation in 
Eastern Gizah . 

4) Escapes and extension of summer irrigation in Kaliubiyah. 

5) Regulators and Locks to replace the earthen dams annually 
made in the great waste water Canals of the Northern Delta. 

6) Navigation in the Low Lands of the Delta. 

7) Colniatage works in the Low Land of the Delta. 
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8) Extension and rectification of the Khatatbah system of Canals 
in Behei'ah to i*eplaee the Atfah pumps. 

siinriKii iu\, — In ISSO, owinj^ to the urfrencv of the works for 

iillotinoiit and ^ ^ • 

disiHum preventing Sharctqi it was i-esolved to allot 20,905 L. E. to the 

construction of syphons, escapes and regulators in Upper Egypt. 
The detailed list here below includes many items which were final 
payments of the works commenced in 1888 and previous years, 
and in reality in addilion to Ihe above mentioned L. E. 20,905 
there was spent North of Asyut only 12,841 L. E. making a 
total of 33,740 L. E. for works actually undertaken during the 
veai\ 

The sum of 12,841 L.E. includes: 

4^'' Circle, — Sefi Canal improvements 1,30() 

Red water Canals J .219 

Qusheshah Escape (Materials) 2,029 

Ma^^^a/ines and Inspection houses *i\8^ 

Fafjiuit. — Regulators 586 

Cultivators outlets 393 

p^ Circle. — Colinotnfie and Reclamation works at Tamai 2,012 

2''^ Circle. — Drainage aqueducts 2,< )61 

Minor canal lieads 170 

Inspection h »uses 500 

S^'^ Circle, — Masonrj' works Abu Diyab system 1,499 



117. — The large amount of work in (iirga and Northei-n Kena 
Cii-jiM sporini rendered it necessary to make a special works Division (comprising 

works division. ^t .1 1*. i • i p i- .nt i t^ 1 1 -1^ , - 

the two isorthern districts ot Kena(Markaz harshut and Deshna) 
and the whole of the province of Girf>:a. Mr. Allan Joseph, 
Assistant Insj)ector of the 1st Circle, was appointed to this tem- 
porary Division. 

The masonry works designed and put in hand during ISS9 were : 
8 syphons, 2 escapes, 5 regulating l)ri(l«>os, 3 culverts. 



— Ba- 



lls. — The details of the sum of L.E. 20,905 above mentioned. 



WORK 




Syphons. 



Escapes. 



Regulators. 



Miscellaneous. 
Arrears. 



/ Suhag 

^. X ama ••• •••••• •,• •••••••• 

( Kasrah 

( Suhag 

( Maksar Isna with culvert . . 

Isharah .. 

HigSizah ... 

South Salamiyah 

Ubeydah and culvert 

Khanansah culvert . 

\ Canal Pillars Girga 

I d). Kena 

Rannkn syphon 

Totals. . . L E. 



ESTIMATRD 


FXPBNDITt'RB 


COST 


1889 


L.K. 


L.K. 


18,003 


4,954 


2.811 


2,00.J 


13, <83 


5,018 


5,328 


4,8;:o 


466 


478 


1,323 


1,311 


600 


554 


192 


192 


525 


525 


476 


484 


2,047 


589 


45,260 


20,905 



Dctnils 

of shari)({i 

cxpcndiluro. 



PROTINCE 



Girga. 

» 

)) 

)) 
Kena. 

D 
» 
)) 

Girga. 

Kena. 
» 



119. — The following additional works were estimated and works myen out 
given out to Contract during August 1889 to permit of their ma- 
terials ]mng collected. The amount spent on materials, etc., was 
advanced from Sharaqi Loan funds on an Ohad or advance 
account from the Finance Ministry. This account will he settled ' 

in 1890 : 



WORK 



Syphon 



» 

» 
» 



Regulator 
Sj'phon 



X A M V. 



Qibih 

Rashwaniyah. 
Tarif. ....'^.... 
Zarzunyali . . . 
Nawawrah .. . 
Ma^rabrah . . . . 



Kasrah. J , , 

,, - / ^e above list 

b^uhag . \ 



SANCTIONED 
ESTIMATE 



L. v.. 

1,641 

10,037 

4,273 

11,014 

10,821 

1,781 

. . . • 



ToT.ujs.... L.E, 



SPENT 

ON ACCOUNT 

IN 18*) 



L. i;. 

370 
2,777 
1,345 
2,135 
2,505 
.... 
2,G23 
3,10:) 



14,855 



PROVINCE 



Kena 



» 



» 
Girga 
Asyat 
Girga 



» 
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The following tal)le shows the technical details of the 



Technical deUiils 1 20 — 
ot Sharaqi 

Works. larger masonrv works in the Sliaraqi series. 
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CHAPTER X. 

Mapping and Levelling. 

121. — The Cadastral Survey havini? been abolished, it was Hy<iioRrai>iih: 

^ ' map of E^ypt. 

found desirable to form a small eadi-e for the completion of the 
llydrographic Map of Egypt. 

This cadre consists of: 

M. Robert, calculator, etc. 

M. Zardini / 

*r IT 1 ( surveyors, 

M. Huber ) " 

assisted l)y two Aral) engineers. 

1 22. — The map Department has been placed under the direction of Miip 

Dopmlinojit. 

M. Ravon as head of the office assisted bj' four Europeans and six 
Arabs. The old map Department of the Ministry has been absorbed 
and now the former staff of Arab engineer-surveyors and the 
temporary staff of Europeans are under the direction of the 
Inspector General of Irrigation. 

12:i. — The mapping work executed in the Ministry in Cairo Mapping- work 
was : • 

124 Tracings for the technical service ; 
84 )) for the Ministry ; 



27 



Large copies of maps (traced) ; 



7 Large cloth mounted maps. *^ 

In lithography the ^—^ Arabic maps of Oirga and Asyut were 

finished and the P^nglish copy of Asyut province and the Arabic 

maps of Isna put in hand. The Sharaql map of j~j^ from Aswan 

to Asyut was made to illustrate the Report. 

A Tj^ French-Arabic impression of the district of Shubrah in the 

province of Kaliubiyah, was printed. Of these maps, 1 17 copies were 
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coloured bv aand and mounted on rlolli. They are sold for 40 P.T. 
each . 

Fioidwnik 124. — As rojrards outdoor work, a superficies of 170,000 

survoys. 

leddans in the province of Hehera in the North \Vest extremity 
was surveyed by M. Zardini at a cost ot -j^ ol'a piastre per fedclan, 
and M. Iluher carried a line of traverse round the llaihvaTO in 
Dakahlivah and Shai'kivah with a view of rectify inff the outline and 
to connect with several series of triani>:les laid doM'n in former 
years hy the Cadastral Survey. A base is thus prepared for plane 
table roctiiication. 

Kirici Nvork 1^5. — lu levcllin'T the secvices of Messrs. Ambrosi and Stadler 

|(;V«*llillli. 

were employed inKaliubiyah and the Fayum respectively to complete 
series of levels and suveys. Tlie Inspe<*tor Generars staff of Arab 
Engineers were all en^rajrcd in levelling for the Shaiyaji works of 
im])rovement and re(*ti<ication. 

nil oiniK) mill Mi), — In November iSSi), Mr. Willcocks, Insiicctor of Irri- 

alal»sliali darn ^ 

nvosii-aiinii. gation 2"'^ Circle, accompanu^d Uy two Ai*ai) engineers Mohamad 

Fahmy and Mohamad Muhib went to examine the plateaux of 
Kom Ombo and Kalabshah with a view of linding out how far 
Mr. DelaMotte's investigations had l)een carried. They surveyed 
and levelled several cross sections of (he Kom ()ml)o plateau and 
found it was considei'al)ly covered over by deti-itus from the hills 
and that in the North Fast part a very consideral)hwii*ea of high 
sand existed. Tiie dea of the slope of the gi'ound being from the 
Nile (() the hills was found to bt» erroneous. Thus a depth of 
five nu^tres over the Nile edge of the plateau would not irive the 
results calculated bv Mr. JacMiuet on Mr. l)e la Motte's (i'»'ures. 
As regards the Kahibsh:di plateau, this was found lo l)e far alcove 
the present Nile and the general levc^l of \\\o givat j)lain is no less 
than ISO metres above present Nile Flood level. This eHectually 
prevents the i)lain ])eing used a^ a storage ivsei'voir. The two 
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Arab Engineers did very good work and proved that they rould 
make reliable reconnaissances. The investigations of Mr. Wilh-ocks 
and his parly have demonstrated that there can be no real storage 
of water to an extent that a high Flood will be sensiblv diminished. 



CHAPTER XI. 

Agricultural Roads. 

lil, — The need of agricultural roads to facilitate the move- AAriicuitimii 



ment and transport of produce has long been felt in Egypt and, in 
the spring of 1889, Sir Colin Moncrieff wrote a note on the subject 
whii*h decided the Ministry to take steps to put the roads in hand. 
Mr. (iarstin who had been long pressing this subject on the Ministry 
got up surveys, with the aid of Mr. Hrown who was specially ap- 
pointed to this work. Meetings Avere held in Zagazig and Mansu- 
rah in the month of April at which the Mudirs of Dakahliyah and 
Sharkiyah, and the Notables of these two provinces discussed with 
Mr. Oarstin and adopted his projects. The sum of 10,441 L. K. 

Mas voted in Dakahlivah and L.E. 9,196 in Sharkivah to l)e collected 

t/ %/ 

on the land at rates varying from 2 to 3 piastres per feddan. It was 
decided to make one road in each minor district mafha^. The 
survevs were commenced in Mav and finished in August, and in 
December after the cotton was cut the work began. It is expected 
that they will be completed in June 1890. From the i-esults obtain- 
ed on some local pi'ivate roads of the Domains it is expected that 
very great assistance will be given to carriage of agricultural 
produce l)y introducing carts instead of camels. 



Honds, 
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CIIAim:R Xll. 

The Million Loan and special extension grant. 

Mi>.. ii.,m..ni^ l;>s. — Tlio MilHoii Loaii works iiicludiuy: iho IJairairo are still 

^ork> Million ~ ^ 

'•"•'" uuder tlio Construction Branch of the Puhlir Works Department. 

Ml*. Ileid who surcoecled Colonel Western, C.M.G., as Director ia 
cliief. has written the following notes: 

I/XJK AT Sm'HHAius. — Tliis was completed early in llie year and opened 
for* traffic. 

Hayah Tkwfiki. — The removal of tlie ,^adds preparatory to opening the 
canal was coiiinieuced and so tar advanced tliat water was actually admitted 
on January MW\ 189U. 

The Lock and Regulator at the Balir M »as Hea«l were c mipleted as als > were 
tlie similar w »rks at (rangarah. 

At the Head of the Tewfiki, the Regulator and L)ck were l)uilt on the loun- 
dalions which had been put in during 18SS and the whole work carrier! to 
ompletion. 

Santa Lock. — This work has given trouble by the breaking of the fla>r 
. nf the downstream i)ortion of the lock chamber. The repairs are $tan«lin/r 
over f )r a convenient seas m. 

KuDDABAn. — This work was rea)mm(»nced in April and the flr)or of the 
lower lock was built before the Nile rose. The work done was then flooded 
for the remainder of the year. 

Bexua Swing Bkii>gks. — These witc finished aud opened for traffic. 

MiT-GnAMK Lock. — This Lock was complctcjd and the gates set up. 
The works at Mit-(rhann* were ready for the admission of the Ravvah Towfiki 
water bv the end of the vear. 

Kafr Da war Lock. — This Ix)ck was comi)leted in May under the superin- 
tendence of Mr. Foster, Inspector of Irrigation :^*' (Circle. The upstream wings 
have cracked badly owing to unequal settlement and the lock gates would not 
shut, (bnsequently the opening of the lock was delayed till 1S<H1. 

DALOAMrN Bun^jK. — The Railway Bridge at Dalgamun crossing the Bagu- 
riyah canal was converted before the Nile rose into a swing Bridge. This 
gives free navigation from ('airo t » the Ivuddabali lock. 
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129. — The following is a detailed report of the work of n->ii;ige ropj.irs 

jooy. 

repairing the Barrage in IcSSO by Mr. Keid, the Director of works. 

The work d^ne on the Barrage duriag the season of 1889 c )nsisted of the 
repair of the floor of the eastern portion of tlie Rosetta and of the fittings for 
gates on the eastern half of the Damietta. 

On the Rosetta an exceptionally early fall in the Nile enabled work on 
the saddsi)he begun on November 2"*'. This was extremely fortunate as 
the depth of water was everywhere considerable and for a distance of KK) 
metres it averaged 12 metres reaching for a length of 25 metres t) a depth of 
15 metres. 

On tipping the light soil which alone was available, it was found to take a 
very flat slope in the deep water, the bed of the river being appreciably laised 
at a distance of KX) metres from the centre line of the sadd. As this resulted 
in great expense and loss of time a pair of parallel banks were formed at 40 metres 
distance from one another between which the earth of the sadd was afterwards 
tipped. The upstream of these banks was made of brick rubbish and spawls 
and was carried up to R. L. 9.0 or 4 metres below water surface. The 
downstream bank was made of sand bags and was carried up to water level. 
In all nearly lX),OiXJ sacks were used on the sadds. 

The portion of the Barrage worked on was that founded on a bank of stone 
stated to be in one place 15 metres high. Some anxiety was felt as to whether 
this stone bank was silted up sufficiently to be a-* watertight as the surroun- 
ding river bed, as if not, it would prevent the division of the area within the 
sudds into separate ponds and it might also, by allowing a free passage to the 
water lying at a low level overpower the pumps. The bank however proved 
light and no trouble r^^sulted from its existence. 

The dams embraced the whole of the unrepaired area of the Rosetta Barrage 
consisting of 39 arches and the East lock of 15 metres width. They were 
carried far enough to the West to enclose also f )ur arches which had been 
repaired in 1887. This was done to enable any part of the unprotected end 
of the previous new work to be repaired should damage to it prove to have 
been caused by the two flood seasons which had passed since its construction. 

The dam parallel to the axis of the river thus crossed the extensions to the 
original floor and the pitching at right angles. Downstream of the bridge, the 
pitching was dredged away by two Kingston's Dredgers to a depth at which, 
judging by the appearance of the st)ne, brought up, it had silted solid. 

On ultimately closing the dams and pumping out the enclosed area, tin*. 
downstream dam proved perfectly tight and throughout the work gave no 
trouble. 

But the pitching crossed by I he dam upstream of the bridge being very 
small in sectional area was not dredged away and it was further believal that 
as it was remote from the draw of the Barrage it would have been silted up. 
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Such liowevi^r di I noi prow to bi» tli:» civ», aii-l 0:1 the \v.Ui»r i:i.si I.* tIiofla:ni 
lieiii;^^ lownv 1, th(». <l(nn l)«v;,'aii to >li|) 0:1 holh its o iter aiifl inner faces. A spur 
oi'<»artli\v.)rk was nm out from tlie daui c )inplete!y covering the pitching ami 
when this sjiur ha I r«»acht»l a leugt!/ of ;>.") metres tlie l^ak thr.)ugh the dam 
stoppoil an I n ) lurtht^r trj:ible ousiiutl. I'or s >ine houi-s h )wev«r the dam was 
in seri >:i'i ilang^^r anl as tlie datf? was t'ehruarv l4'\ an accident would have 
caused greater loss than tin* mere c^)st >!' repair. 

Owing t) the great depth of wdt^:' i 1 which the upstream sadd had lo 1)? 
con-itructed, it wa> determine I not to make a >,v.ond sr/rfr/, but to trust entirelv 
to one. As the level of the water upstream had to ])e kept to IJVOi) and the 
pumping in>ide the dams carri«»d down to R. L. 7.75, tliis single dam hail to 
wilhstaufl a head orr).:?r) metres an<l this it did very satisfactorily for a peri:)«l 
of four months. 

On the ompleti ui of the outer dams, the end. )s<'fl area was as heret)rore 
divided into three p<jnds by bnnks p.u'allel l» t!ii axis of the river, and on 
February '2A*-' ISU) punij^ing was began at <> p. m. 

The coufiition of tlu» floor was found to Ik* soiin ler than at any pu't of the 
Harrage pr'^viously taken uj), but at the sam** time, owing to its having been 
exp»<ed t ) the he.niest current of the river, its surfii'.e was m >re severely cut 
than at any other place. The bricic facing was in miny places cut oniplet.^ly 
tliDugh, and everywhere the surface wa-i >ci):etl in line's 15 to :?0 centimetres 
d^ep. 

The usual evidences of careless trjiliiunt were f >:in 1 in the existence of 
deep h >les and furr.>ws cut by chains which having fallen, had been allowed 
to remain on the fl ►or. Unless in thc^ futu]\> the Marrage is better work(»fl 
than it has been in the i»ast, s<.M*ious damage will r.-sult. With the upstream 
gauge maintained t » H. L. 14.0;), the scour will be at times very heavy, and if 
a chain b* allowed to vibrate on the fl(K)r il will b)re a hole in aMugle month 
fleep enough t ) srri )usly affect the sifntty of the bridge. 

The work d »ne was identical with that of previous years. The fl))r was 
raise 1 to H. L. *J.t) everywhere exc.^|)t uu l»r m:\\ arch vs. Tinse nine were 
S)und, but much cut, anri as their surface wa-; ah'ealv at U. L. 8. (JO in the 
centre and S.S5 at the piers, it was f )und advisahit* to put in the nf»w work to 
R. I.. *.>.*2i) so as to obviatt' the necessity of cutting away any of the old floor 
in order t) make room for the new ashlar f icing. This enabled the invert to 
be levelled up with concrete to form a bed for tli • new masonry. 

As stat(;d above, the work done was similar t> tliut of previous years and 
consisterl of the raising of the existing fl > )r and its ext^Mision up and (hwn 
stream to the same, distances as before W'lu'ii this \\a< c >mpleted, a line of 
blocks of ma>onry was placed along the toe of the work done in 1887. 

To enable these ])I«»cks to be put in a 67/^/r/ was run along the down stn^am 
fl(X)r for a length suflicient to allow of five or six blocks l)(Mn^M)uilt and the 
usual enclosing dams were foruied. The leaknge of tlw gates was allowed t.) 
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pas.^ round each end of the sadd on the foor and the area inclosed hy the sadds 
was pumped out. 

The excavation for the foundations of the hhcks was a severe test of the 
soundness of the work done in 1887, as the upstream gauge was maintained by 
the gates to R. L. 13.0 whilst tha unwatering at the downstream edge of the 
apron was carried to R. L. 7.50 a liead of 5.50 metres was thus put on to the 
work and no sign of weakness could be anywhere detected. 

The t3tal quantities of work done were : 

Rubble Mas>ury 12.499 M^ 

Concrete 3. 254 » 

Trieste Ashlar •. 319. 2 » 

Old Ciiro Ashlar 998.4)) 

Brick Work 284 )) 

After the riseof thj river, the fittings f )r the new gates were erected and the 
Rosetta Bridge ompleleJ. With the exception of the pitching which must be 
adde<l from year lo year as necessity arises, the Rosetta Bari'age is complete 
and needs only careful and skilful regulating to prove a success. At the same 
time the soil on which the bridge is built is s) feeble, the depth of the original 
foundations s:) sligljt, the weight of the siperstructur*^ so great, and tlie pre.s- 
sure due to hea ling up so large, that any recklessness of treatment will be 
followed with disastrous effects. 



CHAPTER XIII. 



Personnel. 



130. — Mr. Reid, the Director of workb', has worked with his 
usual clilijrenre cit tlie liairage and has fulh' maintained his- reputa- 
tion for ^'oud arraniremonts and readiness of resource. 

Tlie Insjiectors of Irrigation : 

Mr. Garstin, 1st Cinde ; 

> AVillcocks, '2ii(\ Circle; 

> Foster. 3rd Circle ; 
Major Brown, 4th Circle; 
Ahu's Saud bev, oth Circle ; 
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have all worked their hardest. The strain of the low Nile toldon the 
health of the four summer-water circles. I consider that the worrv 
and troubles arisinjj: from a want of watei' taxes the energy of a 
man more than anythin^^ The Inspectors have each their methods 
of workinir, hut the results are nmch the same, and are hecominir 
more and more manifest in an improved tone and efficiency of the 
Arab Engineers under tliem and a most mai'ked improvement 
in the working and neatness of the Canals and Hanks under their 
charge. The whole irrigation of Egypt depends on their careful 
superintendence. 

Among the Assistant Inspectors and Directors of works, the 
foUowinir are most deserviuir of mention : 

Mf\ Allan Jo^epli formerly Assistant Inspector of the 1st Circle. 
This officer was transferred to an independent post of Director of 
Sharaqi works in I]})pei- Egypt, lie has carried out large masonry 
works over \x^) kilometres of i-iver and has been most judicious 
in his control of Arab Contractors. He has been much troubled 
with the want of arranirement of the Arab Contractor, hut bv 
constant pressure the outturn is wonderfully good. He also has 
got on well with the Mudirs and is in a iair way to become expe- 
rienced in the carrviuLr on of otlice work and accounts. 

Mi\ Arnold Pcmj formerly Assiatant Inspector ;ird Circle 
worked hard and conscientiously in his Circle, but his health failed 
him. His services have been utilized in the Ministrv as Head of 
the Bureau Techniipie where his great knowledge of languages 
and experience in the arrangements for the steamer service will 
be most valuable to (iovernment. 

Mi\ Goonjo Liernur has worked under Mr. lleid at the Barrage 
and has liiven verv great assistance. 

The other IJarrage assistant Engineers, viz. Messrs. ('hapman, 
Joseph, Sidky, Clitton, ^^'akefield, and Mc Killop have worked 
well and hard. 

Mi*. Laniilcv who has been transf(M*rc(l to tlie Irrigation is a verv 
Dromisinu* younu* oHicei*. The work and the* country suit him and 
I expect that he will be of great value eventually in Ii'rigation. 
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Ismail bey Sirri the Assistant inspector of the 4th Circle has 
always worked well and proved himself capable of working the 
Circle in the absence of Major Brown. 

Among the chief Engineers the following deserve notice for special 
excellence : 

Muliamad bey Negib of Minya. His grasp of questions 
connected with water is specially good. 

Hasan eff, Was^ of Beni-Suef is also good all round. 

Zahir bey of Beherah is a strong man with much capability of 
work and power of directing. He is a man of independent mind. 

Mahaniad bey Sabri of the Ismaihyah Canal is specially 
distinguished for the manner in which he gets on with Europeans. 

Talaat bey of Dakahliyah is a man of much force of character 
and although not altogether given to accept new ideas, has great 
judgment in his work. His behaviour with Europeans perhaps 
might be better. 

Ahmad bey Said of Sharkiyah has every quality necessary for 
a chief Engi neer of the provinces . He is educated above the average 
speaks and writes French, and is on good terms with both Euro- 
peans and natives. He is in my opinion the best Arab Engineer 
we have. 

Abd^til'Wahab bey Zeki is most useful in theRayyah Beherah 
dredging. 

The following assistant Engineers are favorably mentioned. 

P' Circle. 

Hasan effendi Raghib, Muhamad effendi Zahed, 

Ahmad » Helmi, > > Naim, 

Husen » Wasif, > > Nabih. 
Ali » Talab, 

2-^ Circle, 
Mohamad effendi Muhib, Mohamad effendi Fahmy. 

10 
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5"^ Circle. 



Ali effendi Shauki, 
Mahmud effendi Rifki, 



Abdul Magid effendi Farid, 
Husen effendi Magdi. 



4^^ Circk. 



I k 



Hasan effendi Hidayat, 
Muhammad effendi Hashmat, 
Ahmad effendi Fauzi, 
Ahderrahman effendi Wahbi, 
Muhammad effendi Kamel, 
> > Wafai, 



Mustafa effendi Gawdat, 

> > Magad, 

Muhammad effendi Munib, 
> > Shahln, 

Abdallah > Wahbi of 

Suhag specially mentioned 
for his levelling. 



The accountants of the 1st, 3rd and 4th Circles have done very 
good work. 



J. C. Ross, Lieut.-Col. 

Inspector General of Irrigation. 



."» 
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IRRIGATION BRANCH — KXl'KXDITrRE FOR 1889. 
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IRRIGATION imANCH. — i:xi>fc:Ni)iTURK FOR 18S9 {conthiiiod). 






N' 



DESCRIPTION OF WORK 



II.— Ordinary Budget — Original Works. 

KaUnbhjah . 
\ Expropriation of lands 



Shnrkitjuh. 



2 
3 



o 
G 

7 
8 



Nil 



Dakxihliijah . 



10 
11 



12 
13 
14 



Hanimama Regulator , 

Five Regulators for Tamai Canals 

Gharblijah. 

Salahib Lock Regulator 

Halfau Canal Piue 

Drainage pines Iserriyah 

Pitching Balir Saidi T 

Inspection Houses 



Menu fit/ ah 



Mitbera Canal pipe. 
Drawbridge Melig . 
Inspection Houses.. 



Gi^afi . 



Completion Hod Ennaza Escape 

Completion Fojt Bridge Khandak-Gliarbi . 
Expropriation of land 



Carried over 



TOTAL 

on 
each work 



L.E. 



701 



1,060 
952 



800 
135 
l,6i7 
325 
250 



2^)9 
170 
250 



56 
68 
71 



TOTAL 

in Province 



L.E. 



704 



2,012 



3,137 



19 



195 



195 



TOTAL 

in Circle 



L.E 



2,716 



3,856 



6,572 
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IRRIGATION BRANCH — EXPENDITURE FOR 1889 {continued). 



N' 



15 
16 
17 
18 
19 
20 



21 
22 
23 
24 
25 



2& 

21 



29 

30 



31 
,^2 
33 
34 
35 
36 
37 



DESCRIPTION OF WORK 



Brought forward, . . 

Original vsrorks {continued). 

Beherah. 
Miscellaneous Works Dinshall 



CompletionHead-SIuice&ReffulatorDinshall 

» Khashabi Head-Sluice 

» Head-Sluice Lower Abu-Diab. . . 

Sundries 

Expropriation of lands 

Beni'Suef. 

Head to Selim Pasha Canal 

» Feshn Canal (near Abu-Shusha) 

Various small aqueducts 

Three Regulat. to branches of Amiya Canal 
Material for Kashesba.Escape 

Mini yah, 

Sefi Head to Abu Etza Canal. . . 

» to Darwish Canal 

Store houses and one Inspection House 

Asijut. 

Bridges Muharraq and Qiisiyah 

Expropriation of lands * 



TOTAL 

on 
each work 



L.E 



83 
759 

46 
487 
145 
100 



1,300 

270 

46 

600 

2,629 



279 
270 
382 



2,920 
172 



Girgah. 

Svplion under Suhagiyah Canal 

Ifod Suhag Escape [ 11,754 

Syphon under Tahta Canal | 

Mansonry Pillars in different Canals 425 

Syphon under Kasrah Canal 5,018 

Khanansah Culvert .... 192 

Sundries 509 



Carried ooer.... 



TOTAL 

in Province 



L. JS • 

195 



1,620 



5,275 



931 



3,092 



17,899 



... 



TOTAL 

in Circle 



L.E. 

6,572 



1,815 



9,298 



17,899 



35,584 



■ 1 
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IRRIGATION BRANCH — KXPENDITURE FOR 1889 {continued). 



krO 



38 
39 
40 



41 
42 
43 
44 
45 
40 
47 
48 
49 
50 



DESCRIPTIOX OF WORK 



Brought forward. . . . 

Original -works (cofUinned\ 
Fay nut. 



Maqasim on liahr Gharaq. 

Cultivators outlets 

Iron cultivators outlets . . . 



Kenah. 

Isharah liank Regulator 

Gisr Higaza Regulator ... 

Ho;l Salamiyah-el-Qibli Regulator 

Maksar Esaa Regulat»)r 

Culvert for Sayyalet Esnah 

Pillars in various Canals 

Balance for Rannan Syphon (including land) 
Ubaidiyah Bridge 



TOTAL 

on 
each work 



L.E. 



586 
198 
195 



» 



Culvert 

Construction of Inspection House 



S 



Grand Total 



1,311 

478 

584 
589 

554 

4(X1 



TOTAL 

in Province 



L.E. 



979 



3,916 



TOTAL 

in Circle 



L.E. 

35,584 



979 



3,916 



40,479 



III. — Special Expenditure. 



NUBARIVAH CANAL. 



O XJXLJL-X- 


TOTAL 


1X87 


1888 


18S9 


L.E. 

23.453 


L.E. 

45,9(>5 


L.K. 

i.oeo 


L.E. 

71,338 
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IRRIGATION BRANCH — EXPENDITURE FOR 1889 {continued). 
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IRRIGATION BRANCH — EXPKNDITURE FOR 1889 {continued). 



V. — Amount of Earth'work executed in 1889 in the clearance of 
Ganalii and Drains, and the maintenance of embankments. 



PROVINCE 



Kaliubivah 

Sharkiyah 

Dakahliyah 

Menufivah 

Gharbiyah 

Beherah 

Gizah 

Favum 

lieni-Suef 

Miniah 

^vSVllt •••••••••• 

Girgah 

Kenah 

Fmntier 



Totals... 



WORK DONE BY CONTRACT 



CORViE RELICr 



Cubic Metros 

256,323 

439,308 

659,644 

96,085 

1,013,246 

777,145 

1,404,896 

341,693 

446,334 

685,948 

i;W2,910 

1,043,915 

2,970,669 

37,051 






ll,555,lf>8 



COIIVEE lliM50!l 



Cubic Metres 

604,723 

1,015,623 

ir,4,923 

882,824 

1,573,429 

488,263 

563,771 

• • • 

62,479 

110,873 

1,551,946 

. . • 

1,500 



TOTAI. «:0!ITRACT 



Cubic Metres 

861,046 

1,454,931 

814,567 

978,909 

2,586,675 

1,265.408 

1,968,667 

341,693 

503,813 

796,821 

2,934,856 

1,043,915 

2,972, IGD 

37,051 



7,010,354 18,565,522 



WORK 
Dosnc 

RT CORTKE 



Cubic Metres 



118,709 



1,153,957 



3,882 

■ • • 

520,853 

789,917 

1,303,760 

a • • 

2,16(5,515 

1,62^3,738 

40,0:)0 



7,727,330 



TOTAL WORK 

DOSE 

BT CX>mACT 

AMD OOMTKI 



Cubic Metres 

979,755 
1,454,931 
1,968,524 

978,909 
2,586,675 
1,269.290 
1,968,667 

862,546 
1,298,729 
2,103,581 
2,934,856 
3,210,430 
4,598,907 
77,051 



26.292,852 



VI. — Pa3rment to Behera Irrigation Society for supply of "water 

in that province. 



Fixed annual sum 

Supply of water at Atfeh 

» » Khatatbeh 

Total. . • . L.E. 



OUTLAY 



1889 



L.E. 



26,320 
14,405 
19,274 



59.999 



1888 



L.E. 



20,320 
16,159 
18,776 



61,255 



1887 



L.K. 



26,320 
10,073 
17,458 



53,851 
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IRRIGATION BRANCH — EXPENDITURE FOR 1889 {continued). 
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CHAPTER I. 
Nile Flood of 1890 and Basin Irrigation. 

* • 

1. — The Nile Flood of 1890 was a very high one, though late stnieof Nile 
in arriving. It was also very late in falling, so that in the last 
fortnight of October, there were many basins in which the low 
lands were not properly drained and fears were felt for a loss of 
crops owing to late sowing time. These fears were not well 
founded. The extreme flood limit was only 4 kirats or 9 centir- 
metres below that of the great flood of 1887. 

The two can thus be compared by the dates on which the Nile 
passed each cubit at Aswan (a cubit = 54 centimetres). 

£ Date 

J 1887 1890 

14 .. 5th August .. 7th August 

15 .. 7th » .. 12th » 

16 .. 9th • .. 19th » 

17 .. 14th » .. 23rd » 

The extreme flood of 1887 was on the 1st September, 17p. 21 k. 
That of 1890 was on the 2nd September, 17p. 17k. 



The 1887 Flood was one of much greater volume, 
seen from llie following figures : 



This will be 



In 1887, the river remained above 17 cubits at Aswan, 36 dajs. 

T» 1890, »» » »17»»»lly> 

x> 1887, » » » » 16 » » » 53 » 

» 189(), » » » » 16 » » » 38 » 

Thus a much greater volume passed down the river in August 
and Septc^mher llian in I81M). 

The basins wen* not so much filled nor were the banks broached 
in 18JH), and the excessive swelling of the river after the Nile had 
gone down at Aswan was not so marked below Asyut as in 1887. 

CoinjKiiisoii 2. — This after-swell of the river was not noticeable between 

of tS'.lO\vitIil8S7. 

Aswan and Kena and very little between Kena and Asyut. 

In the following table, the extreme height attained on the 
ditferenl gauges is shown as contrasted vilh the extreme height 
of 1887. This extreme gauge is not natural. It is caused either 
by th(^ diminution of the flow of water into the basins or by the 
overflow of Ihe basins into the Nile, either by breaches or by 
reduction through the escajx^s. 



Namf. of r.AL'tii: 



Asw.'ui 

Killi 

Arin«-iii( 

(Ji'bflilW 

n.'innaii 

Ki\iii\ Aliu II.-iiD.-ul 

Aim Shu.^ha 

Suh.-iju 

Asynl 

Miiiviili 

Wnslnli 

C:iii'o (H<h].'i1i) 



n. I,. OF Flood 


1887 


1890 


9:<.Kl 


93.72 


s;.05 


83.71 


78 119 


79.14 


73. 8[ 


73. Hi 


7l.7ii 


71.24 


69.7; 


68. SI) 


(»6.7U 


(>f;.w> 


i\2. 22 


(iI..V) 


r.2.8n 


r)2.<;4 


:^y.9r) 


39.50 


2r).7i 


26.32 


2).iVA 


l'.>.82 



difff.rf.m:e 

18911 
hELuW 1887 



— 0.09 

— 0.3i 

f o.ir> 
^- 0.01 
— o.r>2 

— 0.9i 

— 0.2i 

— 0.67 

— 0.22 

— i).U\ 

— 0.42 

— O.si 



This \i rlrarly an crnir as shown iu other list. 
Iiitto dittii ditto 



0.25 DVfr the natnral U'A of Un. 



d.l» 

• .Si 

fl.S8 



ditto 

ditto 
ditto 



ditto 

ditto 
ditto 



The Flood of I(S87 seems to have been wrongly read al Abu- 
Shushah and Asyut. 

The Kilh (uiug(» has been determined to be 0.60 lower than the 
values given to it in reports of 1887, 1888 and 1889. The new 
value is used in the 1 890 Report. 



5 



3. — The filline: of Ihc basins has not been sufficienllv slucliod, FiiUiigofiho 
as, up to Ibe present year, the basins used to be filled in very 
different ways. Some were well situated either at the end of a 

chain or on a side channel from the main lines. These were 
filled early in the season and remained full throughout the season. 
Again of these, some had bridges for reduction of supply and thus 
they enjoyed the benefit of the wafer passing through and 
depositing mud all through the year. Those that had no bridges 
for reduction were held at a low level for fear of breaching and 
thus their upper ends were left dry till the last week of the 
season. In other basins, one corner was out of the way of the 
current and the rich red stream passed through the centre or the 
other side of the basin, leaving the retired corner with nothing but 
water whose mud was strained through the grass and other 
vegetable grow-ths of the land surface. These irregularities of 
delivering the water would have been much more pronounced, 
were it not that the Nile, when it rises over 18 cubits at Aswan, 
can pass directly into each basin and thus for the brief period of 
an average rise above 10 cubits, the upper part of the basins got a 
supply straight from the Nile instead of from' the upper basins 
after the mud has settled . 

Much has been done on the Ibrahimiyah Canal to remedy this by 
red water feeders either from the Nile or from the Canal. In 
Upper-Egypt, the Canals of supply have been taken on to the allu- 
vial Bank and made to deliver their water direct into each basin 
of a chain. 

By grading the borrow7)its of banks also, lines of flow have 
been set up by which the red water is carried round the basin edge 
and delivered at hundreds of points. 

4. — This multiplication of the points of delivery cannot be too Delivery of red 
much insisted on and even after the whole remodelled series of 

Canals has been completed, there will still remain the study of the 
minor distributing channel. The importance of this may be in- 
ferred from the fact that where red water has been brought straight 
into a corner which has not enjoyed it, the yield is increased by 
upwards of 500 lbs of grain per acre or say 8 bushels. 



Tabular 5. — In order lo fix this mailer of fiUinfi: by statistics and 

ii)teinent> of o ^ 

"^rV^r""'^ thereby lo allow comparisons lo be made for future years, the 

table No. 1 is drown oul. The statistics are difficult to get, as 
the Bridges on which the measurements are made, are isolated 
and the men in charge not trained lo write gauges or make obser- 
vations. The first set of tables shows the general view of the basins 
filling as reported by the District Engineers in IheGirga Mudiriyah. 
The date of the entrance of the water is shown. Then the date of 
reaching Full Irrigation or ''Tamam er Rayy'\ Then the dale of 
Floo<l, i. e. when the guardians thought there was too much in the 
basin and a reduction was felt to be necessary. This is termed 
'•Izdiham" in Arabic. The word means here strain or overpres- 
sure. The pressure is not necessarily at the same lime as the 
reiluclion or *'Takhiif " for the reduction may be so carried on as 
to avoid any pressure. The matter is a most vital one for study as 
the sul»ordinate staiFgel into a most anxious state of mind when 
they find a Inisin rising inspite of their etTorts lo keep it down. ( I 
regret to say that this year, it was not only the subordinate staff 
who were panic-stricken, but the Mudir of Asyut himself, who 
ought to have known killer, kept sending off* telegrams of the most 
alarming character to Cairo. The Irrigation authorities of the Circle 
knew heller bv their irauires and much confusion was averted bv 
the sleadiness of theSuhag Engineers who regulated their supply 
most carefully) . 

The laMe is completed by the dale of emptying "' Sarf " and the 
waler level at Ihe time of " Sarf " upstream and downstream of the 
basin. This is very useful for data as to the conditions of discharge 
and i'onsequenl aclion on the Bridge floors and do^vnstream aprons. 

The second laHe gives for selected Bridges the height of the 
waler once a week, and is abstracted from the daily record kept 
at each bridge. 

Mr. Allan Joseph in Suhag has made a sjveial study this year of 
llie data for the first table* 

There can be no doubt that, generally speaking, the difficulties 
of basin filling reirulation and emplvinc have chietlv arisen from 
want of prv^per I'.anals lo till the basins and want of bridges to regu - 
late them when filled or to empty them under control. 



It is conlidently hoped that by 1892, many of these difficulties 
will have been overcome by the completion of the very large number 
of regulators and escapes in Upper-Egypt. 

The second Nile Flood Table shows the list of escapes. 



6. — The list of escapes (See page 12) on to the Nile existing in F-scamjs on to 
Upper-Egypt shows the dates on wich "Takhfif" or reduction of 
water from the basin to the Nile began and the date of beginning of 
*' Sarf " or Emptying. It also shows in as many cases as is known, 
the reduced levels of the basin and Nile at the time of emptying 
*' Sarf ". It is very valuable as showing the varying conditions, 
under which these Nile Escapes. act. 



7. — The third Nile Table shows the gauges at a number of ,,pig"g\li,"|cs 
Bridges in Upper and Middle-Egypt taken from the daily record. i» iii« J>«si"s. 
The entry is given once a week during the Flood. This table (See 
pages 14 and 15) is of great value as it shows the Full Irrigation 
in level and the time taken to reach it. It thus shows at a glance 
which basins are well supplied and which basins are filled too 
slowly . 
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Table No. 3 



Showing the weekly gauges during the Flood of 4890 at certain selected 
basin bridges in various systems in Upper and Middle-Egypt. 
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of *w2u>r '— "lUi ^* — '^^^^ Regulating bridges whether between basins lo pass the 
'innKciv. water from the Upper to the Lower or to escape the water onto the 
Nile, are the only means by which we can hope to guard against the 
breaching of the basins. In consequence of the enlarging^ of the 
Canals, the water entering in even a mean Nile is far more than is 
required to fill the basins and thus the maintenance of Regulating 
Bridge becomes an object of the most vital importance to the mana- 
gement of basin Irrigation. 

The dangers that beset the management of this class of work 
arise from the staff in charge. Owing to their isolated position and 
to the fact that the working is practically confined to only 30 days 
in the year, ^e cannot afiord to maintain a trained staff on most of 
them and the utmost that can be done is to have a head man fairly 
exi)ericnced on them to regulate equally the water passing through 
each arch. 



i:n»>ioii i»eio\v 9. — Tli(» danger of an excessive supply being let through one 
mils.' "or two of Ihe arches is very great and the effect most disastrous, as a 
hole is dug out below the bridge called the ' * Bay yarah " and a 
current is set up which eddying round, attacks the bank in which 
the Bridge is built and which if not checked would turn the 
ilank of the Bridge. 

Our predecessors were not fortunate in the treatment of the 
problem as the many ruined bridges testify. In one case, there are 
three bridges in ruins in the fields away from the present bank. 

The problem has been attacked with varying success in the 
last five years. 

The amount of repairs required to the badly built bridge is 
enormous. Tlius some '' Bayyarahs " have swallowed up 2000 m* 
of stone. This has been again mostly rolled into the hole down- 
stream and another 1000 m^ put in. These 3000 m^ cost L.E. 1200 
to L.E. 1000, and if we think of the number of similar bridges, the 
amount gradually swallowed up is enormous. 

I do not allude lo the Delta Bridges on the '' Sefi " Canals in these 
remarks, as their supply is delivered and maintained under very 
ditferent conditions. 
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The limits of an annual Report does not admit of a complete resum6 
of the conditions of this most interesting and important problem 
and I therefore intend publishing in a separate Report, plans of 
Bridges and their Bayyarahs. 



10. — But I desire to draw everv Engineer's attention to the i^u^es for regu- 

^ Jation. 

necessity of observing the following procedure. 

Open the bridge gradually so that at no time may more than two 
planks of 25 centimetres each, be taken out of one arch in excess of 
the other. 

Notice always if the downstream of any arch has more '* boiling'' 
of the water than others, and if so, check it as soon as possible by 
lowering another plank. 

When the Nile has retired, lose no time in making a rough preli- 
minary sounding by making a man walk backwards and forwards 
along the downstream floor to search for holes eroded in the Masonry 
and for 10 metres beyond the floor to sec roughly where the pitching 
has been washed away. 

Examine every groove most carefully to see if the groove stones 
are injured. 



II. — Major Brown has written the following note on basin Major Brown on 
management. The note expresses his views on the conduct of the 
irrigation of the great basins of Middle-Egypt and represents an 
independent set of conclusions from his own experience. It is there- 
fore extremely valuable and will assist much in stereotyping measu- 
res which have been very successful under Major Brown . The Sefi 
Durah is of course in Middle-Egypt irrigated from the water of the 
Ibrahimiyah Canal. 



12. — The earliest matter calling for attention in connection with the filling Necessity 
of basins, is the cultivation of the '' Sefi Durah " which, if in the basins, should of Durah^cropl 
be s>wn early, sj as to be ofi" the ground by the 1st August. (As a rule it is in hnsins. 
not off till the lOth August). Early sowing is beneficial or at any rate is not 
prejudicial to the crops and has besides this to recommend it that there is less 
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danger of the water supply failing before the plant has attained sufficient 
vigour to pass through the periods of rotation without suffering. 

red wSer^os- ^^' — '^^^ object to be aimed at in filling basins is to pass as much red 
ible desirable, water as possible into and through the basins. There is nothing to be gained 

by passing large quantities of white water through from basin to basin as it 
leaves no deposit, and necessitates (where sufficient regulators or Escapes do 
not exist) large cuts of **Takhfifs" to relieve the overfull basins, which cuts 
are costly to close. 

>st favouraljie 14, — When a basin has a direct supply of sufficient volume from the River 

ndilions foraji , . , , , ^ ,. , , 

inundation, or from a canal carrying red water, and also an escape, by which the excess 

water can be passed off, the basin is under the most favourable conditions for 
filling. If it is not so provided with a direct red water supply and escape, 
some arrangement should be planned, which will, as near as the particular 
conditions in each case admit, bring about the same results. 

'"""cuccmcnt 15. — The basin crops of '*durah" and stores of grain having been safely 
*"^* removed outside the limits of the basin, the red water heads should be opened 
as early in August as possible, so as to obtain the full benefit from the passage 
into and through the basins of the maximum am )unt of red water possible. 

5vel «i NvliiL-h 16. — As soon the basin level has risen to 25 cents below the level at 
)ul(i he' kept, which all the basin is covered '' Tamam Rayy ", the escape should be opened 

and made to discharge an equal amount to that entering the basin, so that the 
basin shall be kept steadily at the same level, namely 25 cents below ** Tamam 
^3Lyy ". Should the discharge entering by the head or head 5 be greater than 
the discharge, which the escape can, when fully open, pass out, the head or 
heads must be partially closed to reduce the inflow to that which the escape is 
able to discharge. 

nie for hiing- 17. — The above given level of 25 cents below "Tamam Rayy" should be 
^mam uTyv '' preserved up to the 15th September : from the 15th September to the 25th Sep- 
tember, the basins should be gradually raised to '* Tamam Rayy " and not 
again be allowed to fall belov/ it, till the time for final discharge has come. 
Those basins which will be the first to be discharged should be the first to be 
brought to ** Tamam Rayy'' the object of this rule being that each basin should 
reach '* Tamam Rayy '' 10 days before the time for its discharge so that the 
highest lands may receive a soaking for 10 days. 

The object of not bringing the basins to "Tamam Rayy" earlier is to 
decrease the danger of breaches, to lessen the work of the '* ghaffir.s'' and to 
diminish the erosion of banks caused by the waves, raised by a high wind in a 

full basin. 

In Minya and Beni-Suef, where under existing circumstances (1890) the 
'* Sarf " is about 5 days later, the dates for bringing the basins to " Tamam 
Rayy " might also be 5 days later. Examples : 
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Hod Rigga is in the cDnditijn of a basin having a head and an escape on the 
Nile, and is worked in the manner laid down. 

When Delgawi escape is omplete a thorough flow from the head at Derut 
and out by the escape into the Yusifi may be produced in the part of the basin 
lying between these 2 works. 

18. — If there are two or more basins in a chain, with a red-water head case of chain 
from the Nile at the South end of the most scmtherly part of the chain, then iioat/^cMUering a 
from the cotnmencement ofjilling, the regulators in the cr«)ss embankments ^- <*»^- 

oi the first and middle baisins should be left open, and those of the terminal 
basin only closed. In this way, m ire water will be drawn in thrjugh the head, 
while the Nile is still low, than w>uld be the case, if the upper basin regulators 
were cbsed, since the water surface of the supply Canal will have a better 
slope. As the lower basins of the chain become filled, and as the Nile rises 
higher, the regulators of the middle and upper basins should be gradually 
closed, so that all the basins may fill. But if it appears, when the Nile is at 
its highest, that the upper basins will be short of water, then its northern re- 
gulators may be closed, its inundation completed as far south as the level 
of the Nile af lows, and the water be then passed on from basin to basin to 
complete the inundation of the lower basins if complete. But this must not 
be done, where the regulator is so close to the head, that the closing of it will 
check the flow in and decrease the discharge of the Canal, unless there is 
suflicient water in the chain of basins and so situated as to ensure the inun- 
dation of all lands. Otherwise, the southern lands must be sacrificed and the 
bridge left open. 

Instances of chains of basins under these conditions are fewer than they 
were before the *' Sharaqi" Works were put in hand, but some are still to be 
found uu the east of the River, in chains of basins shut off" from connection 
with the chains above by intervening clifis. 

19. — In a chain of basins, all or some of which have red water feeders rh.iin of basins 
which, however, do not discharge sufficient to complete the inundation, it is ^hlsuffidcnt^^ 
important to open the red water feeders at as early a date as possible to get discharge, 
the full benefit from them. The filling must then be completed either from 

the Suhagiyah or Yusifi or from the basins on the S )uth. 

All tlie basins in the main chain from Asyut to Qusheshah may be considered 
to be more or less under these conditions at any rate during an insufficiently 
high Nile. 

20. — The filling of basins from the Yusifi in Asyut Province, where the New method 
Yusifi flows at a high level, is now done by observing the point where the ^^ '^Yusln^'^'" 
high Flood level of the Yusifi and that of *'Tamam Rayy " of the basin coincide 

and levelling off the banks lor a considerable distance on each side of this 
point. The water enters freely by this opening until the basin is full, when 
the flow stops.. If the basin becomes overfull from any other source of supply, 
the excess escai>es into the Yusifi by this opening. The succei»s of this method 
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depends a great deal on the steadine^ with which the Yusifi is regulated at 
Derut. 

As the Yusifi falls on the head being closed at Derut at time of ** Sarf " these 
openings will discharge a great part of the water of the basins into the Yusifi 
and save other cuts being made. 

The same arrangement cannot be applied in MinyaandBeni-Suef on account 
of the variation in the level of the Yusifl when at full discharge and at '* Sarf" 
level. Hence in these two provinces, it will be necessary to provide regu- 
lating heads to control the admi^jsijn of water to the basins. 



Admission 

of red water bv 

escapes in envh 

Flood. 



21. — It is in many cases possible during the early period of filling to admit 
water direct from the Nile into the basins, through the works that are after- 
wards used ti escape it. This power should always be taken advantage of, 
sa that red water may be introduced int:> the basin at as many points as 
possible. 

Bridges Motiah, Selim and Shutb in Hod Zaunar, Qusheshah Escape (hitherto 
Nasri Bridge) in Hod Qusheshah, and bridge Attwab Hod Riqqa, are examples. 



Discharging basins. 



Sarf 
or discharge. 



22. — The most favourable time for the actual sowing of the flooded land is 
from the 10th to the 30th October. 

The whole of the water, except that which is required to be passed on to the 
basins to the north to complete their irrigation, should, if possible, be dischar- 
ged either into the Nile, the Suhagiyah or the Yusifi and should not be passed 
on from basin to basin. By thus making the discharge on to the Nile, the Suha- 
giyah or the Yusifi, the water is finally got rid of out of the basin chains, 
and the Regulators and escapes in the more northerly basins of the chain are 
relieved of work and the size of these works can be diminished in consequence. 
Where masonry works are wanting, this system saves an excessive number 
of cuts, and renders cuts in** Salib:ihs " unnecessary except in very rare cases. 

If however, in consequence of the existance of an extra liberal allowance of 
Regulators in the •'Salibahs", cuts can be economised by passing the water on 
from basin to basin, the discharge should be so made. This is the case in the 
Beni-Suef chain of basins, where the discharge is made from basin to basin. But 
in this case, no other metho i is possible, as during the time of '* Sarf* the level 
of the Yusifi opposite the Beni-Suef basins is so high that these basins could 
not discharge into it. 



Main diain of 23. — The separate sections into which the main chain of western basins 
Western basins, j^^^^ j^^^^^ divided, makes a more gradual and more regularly onducted" Sarf" 

in each section possible, independent of any irregularity that may take place 
in an adjacent secti)n, and it is n:> longer necessary for one section to delay 
its discharge till the one next to it on the south is finished. 
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Lines of separation between section exist at : — 

1) Salibah Sainhud. 

2) » Suhag. 

3) » Zannar at Asyut. 

4) The west Tarrad of Yusifi and Salibah Beni Khaled. 

5) Salibah Ashmunin. 

6) » Salaqusi. 

7) » Qusheshah. 

The bridges in these salibahs (excepting 4, 5 and 6) are used for passing on 
water to the next section : but, it the next section requires no water they can 
be closed and the section of which they form the northern boundary can be 
discharged independently of the next section to the soufh. 

The terminal Hods of Asyut and Minya cannot do otherwise than dis- 
charge int) the Yusifi, as there is a certain length of the Yusifi unembanked 
between the Mudiriyahs of Asyut and Minya and between Minya andBeni- 
Suef, disconnecting the chains of basins from each other. 

The operations of filling and emptying basins will naturally be modified by 
the height and duration of the flojd. The f illowing remarks relate to the 
Provinces of Asyut, Minya and Beni-Suef more especially and chiefly to the 
main western chain of basins, though the principle can be made to apply 
to all. 

In a low Fl(X)d year, when there is an insufficiency of water, all escapes will 
naturally be kept as closely shut as possible, and no water which has once 
entered the basins be allowed to escape again before the time of discharge. 

The bridges in the banks, dividing the basins into sections will be made use 
of t3 pass on water from one chain to another. If it can be so arranged (as 
in the Asyut to Delgawi chain and in the Minya, and again Beni-Suef chain 
of basins', the upper basins of each chain should before the time of " Sarf " be 
brought ti the level of full irrigati>n in preference to distributing the water 
otherwise, so that by passing on the water from basin t) basin, the inundation 
of each may be completed in succession. But as regards disconnected chain 
of basins fed from the Nile direct the limitation to filling the southerly basin 
must be carefully attended to. 

In Minya province, under present conditions (1890; , the inundation of the 
lands on the west of the Yusifi has always bean a difficulty. Hods Bardanuha. 
Garnusi and Salaqusi also have given trouble, but the Abu-Baqarah Canal 
will improve their conditions of supply in the future. 

In 1888, the basins in Minya Province were alarmingly' empty at the time, 
when they should have been ready to discharge. To fill them and to cover the west 
of the Yusifi a rapid discharge of the Asyut basins along the Yusifi was made 
and at the same time for a period of 5 days the Ibrahimiyah, Derutiyah and 
Saheliyah Canals were completely closed at Derut, and the whole of the dis- 
charge coming from Asyut was given to the Yusifi. As s)on as each basin in 
Minya beome full (sutficient water having been passed on thr)ugh the 
Salibah to complete the in.indati^n of the basins to then)rlh) a cut or cuts 
were made from it onto the Yusifi, which was thus forced up to such a level 
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that it rose over the lands on the west of the Yusifi, entered Hod Bardanuha- 
Garnusi in large volume and completed the inundation of Hod Kom-es- 
Sa&yidah. 

As the Beni-Suef basins were also far from full, large openings were made 
in the banks at the south western corners of the basins to admit the Yusifi 
waters freely. In this way, all the land was inundated with the exception of 
an insignificantly smiall area. 



CHAPTER n. 



Nile Gauges Upper-E^^ypt. 



oiiservaiious 24. — The observations of the Nile Flood have during 1890 

Di Flood K'^uj^es. ^ 

been kept up and show remarkably uniform results. Some discre- 
pancies still exist which must be watched. 

The rising Flood of 1890 was so rapid that the flushes of the 
Nile at Wadi-Halfa or even Aswan overlapped each other. It was 
not really till the highest flush of the first week of September 
that a proper comparison could be got. 

From the following table, it will be seen that the flush is very 
regular down the valley and that there are manifest discrepancies 
in the readings of Asfun, Armant, Gabalaw, Rannan, Maannah 
Canal, Asyut, Kafr Ammar and El-Ayyat. 

The. gauges of Armant and Asyut are every fixed and the discre- 
pancy is difficult to account for. 

The Kilh Gauge has its value O.GO lower than former years in 
reduced levels as the datum was altered. 
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List of gauge readings showing difference between highest flush of the Nile 

in 1889 and 1890. 



Distance from 


Name of Gaugb 


Highest Rise 


1890 
more than 


RODAH 


ASWAN 


September 
1-2 1889 


September 
2 1890 


1889 






83 V, 
122 Vt 
161 
167 
200 
210 
215 

240 V, 

281 i/t 

292 

309 I/, 

332 

3M3 

382 

389 */2 

407 

425 

ao 

447 
463 
477 
491 
540 
550 
660 
700 
769 
806 
825 
860 
881 
895 
921 

941 


Asi^An Cubits 


P K 

17.01 

93.36 
86.;»3 
83.56 
81.07 
80.66 
78.51 
77.91 
77.62 
75.88 
73.24 
72.80 
71.16 
69.75 
68.47 
66.09 
65.69 
64.56 
62.83 
61.81 
61.33 
60.13 

57! 32 
52.93 
51.86 
42.45 
39.08 
33.72 
» * 

25)68 
23.45 
22.28 
20.. 30 
22.01 
19.% 


P K 

1717 

93.72 
86.91 
83.71 
81.29 
80.79 
79.14 

• . 

• . 

73*. 82 
73.0 i 
71.24 
70.06 
68.80 
66.37 
66.00 
64.86 
63.11 
62.01 
61.55 
60.37 
58.42 
57.56 
53.43 
52.45 
42.76 
39.50 
34.12 
30.57 
28.88 
26.00 
24.20 
23.11 
20.50 
22.21 
19.44 




945 


Aswan R . L 


-h 0.36 
+ 0.38 
T- 0.15 


861 i'«, 


RarnMi Head 


822 i'o 


Kilii Escape 


VMM / 2 

784 


Isna ; 


+ 0.22 
-h 0.13 
+ 0.63 


778 


Asfuri 


745 


Armani 


735 


Bavvudivah Canal 


730 


Fadilivoh Canal 




704 i • 


Shanliurivah C 




663 * - 


Gebelaw . ! 


+ 0.58 
+ 0.26 
-f 0.08 
4- 31 
4- 0.33 
4- 0.28 
4- 0.31 
+ 0.31 
4- 0.28 
4- 0.20 
4- 0.22 
4- 0.24 


653 


Glnlasi C 


635 i'. 


Hannan C 


613 


Taiif C 


599 
563 


Nag-al)u-Homm6dl 

Abu-Shushah 


551 i/ 


Halivana 


538 


Givuii 


520 


Minshival) 


505 


Akhmiin 


498 


Suh()£r Hivcr 


4S2 


Shanuawil 


468 


Galawivah Escape 


454 


NoNvawrah Svp 


+ 0.24 
4- 0.50 
4- 0.59 
4- 0.31 
4- 0.42 
4- 0.40 


405 


Maannah C. 


395 


Asvut Ibr. C 


285 


Hodah CAsvul) 


245 


Min va ....." 


176 


Mairlia&rhati 


139 


Biba 


120 


Beni Suef 




85 


WasUih 


4- 0.32 
+ 0.7; • 
4. 0.83 • 
4- 0.20 , 

4- 6!38 


64 


Kafr AmniAr 


50 


El-Avyal 


24 


Borishen 


4 


Rodah (coh-o) l;;:^;^^;:;: 



Probably 0.35 too much owing to change of value of datum bench mark. 



CHAPTER III. 
Sefi or Summer Irrigation 1890. 



2o. — The Nile in 1890, though not quite so low as m 1889, was state of 

1 . , , .. 1 M .^1 . i .A ^^., ^r , Summer supply- 

very low indeed as it sank to 10 kirats at Aswan on 28th May and in 1890. 

remained below 1 cubit from 24th April to 15th June. 

The following table shows the dates of falling below one cubit 

and rising again above it at AswAn for the last 21 years. 
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Years 



1870 
1871 
1872 
1873 
1874 
1X75 
1876 
1877 
1878 
1879 
188() 
Wl 
1882 
1883 
188i 
18S5 
188() 
1887 
1888 
1880 
1800 



Minimum Gauge 



Datb 



15tli June 
ICilh May 
24th » 
3i'd June. 
20tli Mav 
23r(l »' 
9lii June. 
26lh May 
7lli June*. 
23i-cl May 
3ixi Juua. 
lOlli Juno 
21st » 
21sl » 
26tli May. 
21st Juire 
3i-d June. 
5lh May. 
51 h June. 
4lii » . 
28l!i May 



CUBITS 


KIRATS 





15 


1 


13 


1 








21 





8 


I 


2L 


J 


10 


1 


18 





6 


5 


1 


3 


2 


1 


16 





13 


1 


15 


2 


6 





18 


1 


11 


1 


12 


1 


10 





11 





10 



REDL'CED 

SKA 
LBVEL 



85.50 
84.90 
bi.TO 
8i.(>3 
84.34 
85.17 
85.13 
85.10 
8i.20 
86. 8S 
85.82 
85.06 
84. V5 
85.44 
85.37 
84.56 
K4.V5 
84-97 
8k02 
84.40 
84.38 



Date 

of drop below 

one cubit 



20tli Mav. 
Nil 

24th May.. 

20th » . 

UUi April 
Nil 
Nil 
Nil 

22nd April 
Nil 
Nil 
Nil 

llthMay. 
N'il 
Nil 

25th May. 
Nil 
Nil 
Nil 

I3th April 

24lh » ., 



Date 

of rise above 

one cubit 



24th May 

Nil 

26th Muv 

6lh June 

2nd » 

Nil 

Nil 

Nil 
26lh June 

Nil 

Nil 

Nil 
25th June 

Nil 

Nil 
2nd June 

Nil 

Nil 

Nil 

27th June 

15lh » 



5~5r 

5f a f^ 
c =» fc 
J o o 

a 7Z 



3 

» 

1 

16 

51 



64 

44 

29 



74 

52 



Mean gaujros 
of the Delhi. 



26. — The following are the mean gauges of the Delta supply for 
the years 1887-1890. 



MO. NT II 



January 



Fohru(n*v 



Ma I'd] 



April. 



Mav 



June 



Julv 



YRAR 



887 

880 
890 



887 
888 
880 
800 



887 
SSS 
8b0 
800 



887 

880 
89(» 



887 

880 
800 



8H7 

ass 

.S80 
800 



887 
SS8 
SSO 

800 



■< H 

X O 

a o 



4.30 
4.50 
3.60 
3.80 



3.80 
3.70 
3.32 

3.58 



3.70 
3.50 
3.20 
3.41 



3.10 
3.30 
3.10 
3.37 



3.08 

3.2S 

3.1(> 
3.3'i 



3.1() 
3.2.J 
3.08 



3.U2 
* 



M 

te « 






S 



3.48 
3.00 
3.a> 



3.10 
3.00 
3.00 
3.05 



3.22 
3.05 
3.(10 
3.17 



2.7«i 
3.01 
3.00 
;i.l3 



2.81 
3.03 
3.00 
3.07 



2.05 

2.!m; 

2.74 



3.2(1 
3.05 
3. OS 

3.Gi» 



X 
H 
J. 






a 



13.25 
13.30 
12.8'» 
12.70 

T37lO 
12.70 
12.60 
11.07 



IMO 
12.50 
11.80 

ii.or> 



12.45 
12. 2i 
11.40 
11. (M) 



12.10 
11.00 
11.10 
10.43 



I2.i:> 
11.50 
10. SO 
10. «0 



il.i.i 



< 

o 
c 



< 

53 



< 

as 



3.01 
2.110 
2.87 
2.26 



1.47 
2.83 
2.88 
2.68 



2.00 
2.03 
2.84 
3.01 



2.U 
2.00 
2.84 
2.07 



2.66 
2.86 
2.8i 
2.01 



•i.74 
2.80 
2.75 

2.78 



3.o:> 

2.SS 
2.!>0 
3.vl 






ae 
r. 



as 



13.05 



13.16 



13.13 



13.00 



12.00 



13.51 



s 



< 



2.87 
2.03 
2.65 



2.76 
2.20 
2.27 



2.60 
1.80 
1.30 
1.80 



2.10 
1.51 
0.<'.0 
1.08 



1.60 
1.20 
O.IO 
0.17 



1.70 
0.78 
0.25 
0.16 



\.2'k 
0.83 
0.38 
0.12 



ASWAN 
OAl'OB 



a 



5 
6 
4 
5 



4 
4 
2 
3 



2 

3 

I 
o 



1 
2 

I 





1 
1 






2 
1 

1 



4 



o 



< 

as 



18 

o:> 
00 

05 



00 
10 
10 
12 



22 
02 
12 
02 



10 
05 
00 
20 



10 

Id 

14 
14 



22 
20 
14 
07 



16 
15 
14 
23 



REMARKS 



jc a a » -• 

•2 i 

w a 



(0 

>« 
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o 

CO 
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The Downstream Damietla Barrage no longer represents the water 
passing down for the Irrigation of the eastern provinces, but is given 
to show how tight the closure of the Barrage was. 

The comparison of the Mansurah gauge with the former years is 
interesting as it shows the water escaping to the sea. The June 
gauge shows that there was very little difference. That means that 
the gates of the Damietta Barrage were stanch and that the engines 
on the Banks utilized practically all the percolation water. 

27. — The discharges of the River at Cairo can only be deduced ^A^^^^^'g® ^^ 
from the sum of the discharges of the Canals taking off below Cairo. 

The water at Cairo in low Niles is practically a still water pond. 

Mr. Roux, attached to the 2nd Circle, took the following discharges 
on 16th and 17th June. On these days, the gauge readings were: 

June 16 June 17 

Rodah Cairo 8.02 8.03 

Shubrah 13.07 13,07 

/ Upstream Rosetla Branch 12. 85 12.85 

I Downstream Damietta Branch 10.08 10.08 

Barrage ffauffes ) I^^^^nstream Rayyah Tauflki 12.84 12.84 

^ ° ° " ^ Downstream Rayyah Menuflyah 12. 72 12.72 

Downstream Rayyah Beherah . . 12.82 12.82 

\ Dnvnstream Rosetta Branch 10.00 9.99 

The discharges were : 

/ IsmailJyah Canal 2,530,000 

1st Circle above Cairo.) Sharkawiyah Canal 920,000 

( Basusiyah Canal 250,000 

3,700,000 la.nr.om 

Taufiki 5,400,00) \ ^^^^^^^ 

Rayyah.] Menufiyah 8,100,000 

Behera 2,500,000 

1,9700,000 
Leakage at Barrage (say) 300,000 

2,0000,000 m'per diem. 



28. — Mr. Garstin has had his Canal discharges taken during Fortnightiv dis- 
the year every fortnight and the following table shows the dimi- ^ ^^^^ * ^ ^' 
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nution of supply and the slow rise of the supply owing to the rising 
Nile. 

It must be understood that there is generally no pressure before 
May 1st. 

Discharges in Cubic Metres per Diem. 



Date 


ISMAIUYAH 


Sharkawiyah 


Basusiyah 


Rayyah Taufik 


May .... 


1st 

15tU 


2,993,760 
2,828,571 


876,096 
925,520 


390,528 
387,072 


6,148,207 
5,511,331 


June ... 

1 


1st 

15th 


2,575,640 
2,566,961 


924,480 
787,104 


439,776 
261,792 


5,717,182 
5,319,863 


! 

July .... 


: 1st 

15lh 


3,223,929 
4,397,621 


897,696 
1,600,128 


368,364 
939,162 


6,039,342 
8,520,313 


August. 


tst 

ISth 


5,296,233 

.... 


1,884,384 
7,586,784 


996,192 
6,715,872 


7,540,841 
19,068,480 



August 15th Discharge was not taken for the Ismailiyah Canal 
owing to the closure of the Locks. 

The August 15th Discharge of the Rayyah Taufiki was due to the 
gauge of 15.00 at its head. The discharge was checked by Mr. Liernur 
on September 29th with the downstream gauge =15.02 and found 
to be 18,812,448 M' per diem. 



istribuiion o! 29. — The distribution of the water was enforced by the most 

Walter. 

praise worthy exertion of all the staff. The Mudirs and their 
subordinate staff gave great assistance and it may be safely said 
that without the help of the civil officers, irrigation in summer 
with a short supply of water would be impossible. 

The combination of Mudir and Inspector has had the very best 
results, and the Ministry of the Interior were ever ready to check 
any indifference on the part of the Provincial authorities. 

ttte of Crops. 30. — The area of crop matured of all kinds was very large 

and fortunately the cotton worm was not so prevalent as usual. 
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The result has been a very large increase of cotton : 4,100,000 
kanlars against 3,200,000 of the year before. 

31 . — The Rosetta Branch Dam at the mouth of the Nile was sadds or Dams 

at the mouths of 

maintained with great success by the 3rd Circle and rendered it ♦ho Nile, 
possible te use the Atfeh pumps. The Dam at the mouth of the 
Damietta Branch was however abandoned after mature conside- 
ration as being injurious to the flow of the Branch in flood. The 
Rayyah Taufiki on the right and the Bahr Shibin on the right 
with their riverain Branches supplied the water fresh and 
wholesome, though not in so great abundance as could be wished. 
The difficulties of disconnecting the Nile Bank engines from their 
intakes on the River was met by cutting channels to their intakes 
from the riverain Canal. The Government warned tlie Land 
owners in February that there would not be sufficient water for 
rice and that the river would be salt. They disregarded the warn- 
ing and did not make the necessary connections. The result was 
a loss of crop from salt water. 

I am most certainly of opinion that this dam should not be per- 
mitted in future, as its yearly renewal will seriously disturb the 
regimen of the lower reaches of the Damietta Branch. 

The following notes are from the reports ofthe Inspectors showing 
in each Circle the most note worthy points. 



Sefi 1st Circle. 

32. — The first Circle was completely revolutionized by the Eflfectsofthe 

new Rawah 

opening of the Rdyyah Taufiki, the new^ canal taking off from above Tauflqi. 
the Barrage and feeding the Bahr Mues, Sahil Canal, Um- 
Salamah Canal, Mansuriyah Canal, and the Sharkawiyah-Farasktir. 
This fine canal now supplies all the northern part of the Province 
of Sharkiyah and all the province of Dakahliyalu 

33. — The difficulties of distributing water along the long- state or minor 
line of 175 kilometres of main Canal were much aggravated by the canals. 
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very inefficient state of the minor Canals taking from it. So much 
money has been spent in making the Ray yah Taufiki itself that the 
Public Works Ministry found it impossible in the interest of other 
Circles to allot further sums for internal distribution and the result 
was an excess of watetin some parts of the system and great drought 
in others. A beginning was made in great haste by making 
new or repairing old heads of branch Canals in the main line, but 
this was not enough. The entire system has far too many Canals of 
distribution. They are all dug down to an abnormally low level, 
in order to get a little summer water in each on the old system and 
when the Rayyah Taufiki filled the old trunk Canals to a depth of 
2 metres more than before it was almost impossible to check the out 
flow of water through the new heads. It thus came about that the 
lower parts of the system were almost in the same state as before, 
the water not being raised practically. 

Cessation of 34. — The water also in the lower reaches of the Damietta 

imgalion from 

River. Branch being salt owing to the earthen dam (sadd) not having been 
made below Damietta, was not available for irrigation and conse- 
quently the Trunk Canal parallel to the River had to irrigate much 
Land usually irrigated direct from the river. 

Reguiniioii in 35. — The Water delivered into the Bahr Mues was most easily 

regulated at Zagazig where the large nine arched regulator across 
the Bahr Mues and the head of the Bahnabai and Mashtul distribu- 
tary Canals had been fitted with horizontal regulation over raised 
cills. The water, though raised up to nearly Nile level, was 
thoroughly under control. The following is extracted from 
Mr. Garstin's report. The difficulties and their remedy are suggested 
by his practical experience of the district. 

Mr. Garsiiii 36. — It will be seen on comparing this table of discharges with that given in 
of"d1sU^fbuUon Report for 1889, that the supply throughout the year in IstCircle was decidedly 
Daknhliynii. better in 1890 than in 1889. At the same time the difficulties of water distri- 
bution were enormously greater in 1890 than in 1889. 

This was caused by the fact that though the total supply for the three 
provinces was better than in 1889, yet it was n.)t divided sj well between 
them, and though the provinces of Sharkia and Ivaliubia were much better off 
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than they had beeu for the three previous years, the province of Dakahlia was 
decidedlv worse off. 
The reasons for this were briefly : 

1st. The Rayah Tawfiki caused sudden changes in the distribution of the 
water in Dakahlia province ; it was like a tight machine and the first year did 
not work as smoothly as it will in future. 

2nd. The Sahel Canal not having been widened kept the water level up higher 
than we wanted and with the very least opening of the new Heads taking from 
it *'Birrahah" irrigation, was available on all its branch Canals. Markaz 
Mit Ghamr had free flow water throughout the summer. 

3rd. No gain at all was experienced in level in the Mansuria Canal owing 
to the fall into it from the Sahel : This will not come right until the bed slope 
in readjusted. 

4th. Instead of having four heads all taking from the River direct, such as 
BahrMu^s,the Sahel, the Um Salama and the Mansuria, they all now take from 
one Canal : Before they each used independently to feel the benefit of any rise 
on the two stone ** Sadds " and gained in supply in proportion. 

5th. The Sharkawia-Faraskur Canal gave free flow water throughout a 
great portion of its length and consequently it was exceedingly difficult to 
force the water down to Damietta, where in consequence of the feilure of the 
Dam ietta cistern, it was obligatory 'to keep up a constant supply for drinking 
purposes . 

6th. The great length of the one line i.e. 178 kilometres from Benha to 
Damietta and the consequent difficulty of enforcing the Manawbahs. 

The ab jve are the chief causes of the difficulties in Dakahlia Province in 1890. 
At the same time owing to shortness of funds I did not clear more than two 
thirds of the *' Sefl" Canals : This naturally caused more difficulty. 

37. — All the foregoing are remediable and I hope 1891 will see a great Possible 
difference : Uemedies. 

No. 1. Will remedy itself. 

No. 2. We are now widening the Sahel and in the summer I shall put a 
special Engineer with patrols to close all the sahel Heads through theManawbas 
and with earthen dams if necessary. 

No. 3. I think a Lock and Regulator at Sansat in the Mansuria and another 
at Brimbal Gadim in the Bahr Saghir are indispensable. 

No. 4. We cannot alter. 

No. 5. Thd widening of the Sharkawia Faraskur should be completed and 
I hope the cistern at Damietta will be repaired next year. 

No. 6. The clearances this year will be worked out in Dakahlia on their 
old bed levels, n^t as last year on a higher level as calculated for the Rayah 
Tawfiki. 
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In addition to the above, repairs to the old regulators and several new regu- 
lators are required in all the Buhia and Sahel branch Canals t> enable us to 
better ontrol the water once it leaves the Canal heads ; I also think it will 
some day be necessary to widen the Buhia itself. 

^RS^^l places 38. — The following were the places where the difficulty was chiefly felt 
buiion. m Dakahlia Province in 1890. 

1) Markaz Miniet Samdnud. 

The tract lying between the Buhia aud Um Salama Canals and the Railway 
from Mansura to Simbeiiawin. 

2) Markaa Simbelicuoin. 

On tail of Buhia itself and the Abul Qaramil estate. 

3) Markaz Mansura . 

The last ten kilometres of Ir^d and Gab^da Canals. 

4) Markaz Faraskur. 

The tail of Ezbet El Burg Canal . 

5) Markaz Dikirnis. 

The *' Aqlim " El Manzalah aud Beni Abed and Mit Sued at the tail of Bahr 
Tanah . 

6) Mar ha 7 Mit Ghamr 

The tract where the Branch Canals from Buhia and Sahel Canals intersect one 
another and from there right up to Bahr Saft at Diarb En Nigm . This is partly 
in Simbeiiawin and partly in Mit Ghamr Markaz. 

The above parts all suffered severely during June and the first half of July. 

Pi-oposed 39. — To remedy No. 1 we want a new head for Um Salama, and I think 

^^^^^' (possibly) a new rv^gulator m Buhia below the head of Urmin Canal. 

To remedy No. 2 we require to widen the Buhia Canal and repair the old 
regulator north of Simbeiiawin. 

To remedy No. 3 as regards Gabada Canal the new Um Salama head will I 
hope put things right as it was the difficulty of regulating on the stone dam at 
head that caused the loss of water last summer. As regards the Ivkd Canal, the 
water was there, but as the Daira Sanieh had no*'sakias'* or means of raising 
water upon it they could not use it. I have written to them to say that unless 
they make ''sakias" or some arrangement for raising water next j'ear, I shall 
stop the water ab>ve the tail, as it all goes to waste at present. The same re- 
mark applies to tiie Beni Abed Estate about which I spoke to Abdul Kadir Pasha 
and Ibrahim Pasha Tewfiki the other day : they have no machines lor raising 
water and trust entirely t) *' free flow " which they cannot always get. 

To remedy No. 4 we are going to widen the Sharkawia Faraskur Canal 
fromZarga to Sharaba>and als) straighten the head piece of Ezbet El Borg 
Canal commencing in 1891. 

To remedy No. 5 we are going to dredge the tail of Bahr Saghir from Ga- 
malia downwards ommencingin 1891. 



31 

To remedy No. 6 we have alloled L.E. 2000 ia Budget of 1891 for remo- 
delling the Regulator in this tract. 

I think it will be better to lower the crest of the stone dam below the Mit 
Ghamr Regulator. This was built at R.L. 7.00 at first, but afterwards lowered 
to 6,70 : it was calculated from the formula for submerged weirs to throw a 
certain back-water on the Mit Ghamr regulator : at the same time with diffi- 
culties in supply it will I think be wiser to bwer it to R.L. 6.00 which will • 
be 0.50 abjve U.L. of regulator floor and 1.00 above floor of lock. 

40. — Other mmor improvement necessary are : Minor 

improvements. 

A) Making a regulator in Safiuria Canal (taking from Buhia) below the take 

ofi*of Sultani Canal. 

B) Straightening the Um Tunis Canal from Bahr Saft. 

C) Widening and embanking the Bahr Derham from its end atBarmakim to 
the end of Um Tunis and putting a regulator on its tail. 

D) Widening the section of Dakhakhni Canal from Barmakin to Dibigia. 

E) Two smaill Canals for the loops ofSharabas and Kafr El Mayasra both 
taking from Sharkawia Faraskur Canal. These are necessary as the distance 
to the Nile Bank is so great in each of these loops. 

In the above extract, I think Mr. Garstin dwells too much on the 
difficulties of rotation by closure of heads and does not take suffi- 
ciently into account the great increase of cotton in the districts 
irrigated by the Rayyah Taufiki. Matters will right themselves as 
the working gets more into order, but a certain amount of money 
must be spent in changing canal alignments and in grouping canals. 

41. — In Kaliubiyah, the supply was as usual extremely short supply in 
and the people did their best to utilize it. We cannot afford to dig 
more ^-Sefi" canals in Kaliubiyah as there is no outlet for the Flood 
water which must be introduced into these '^Sefi" canals. It may be 
found possible to dig canals for summer only. The cost will be 
very great as the canal, to carry any fair supply of water, must be 
8 metres bed and 5 metres below soil and would cost L.E. 1,000 a 
kilometre for earthwork and L.E. 600 for land. Its length would 
be 30 kilometres and if we allow L.E. 5,000 for masonry works, a 
sum of L.E. 53,000 would be required, and after spending this, the 
cultivators would have to provide themselves with engines to lift 
the water. 

The very greatest pressure is being brought on us to dig this 
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Rotations. 



canal, but without aid of a loan it is quite impossible to gel this 

large sum from the Public Works Budget. 

» 

42. — Rotations to distribute the water were in force as follows: 



MUDIRIYAHS 

Kaliubivah .. 
Slmrkiyuh.. . 
Dnkahlivnh.. 



Stoppage of engines 



I2th June— I6II1 Jul V 
iSUi » — 27Ui » 
lOlh ), — 4ih August 



Stoppage of Sakiyahs 



Stoppage of canals 



Nil 
23id July --27th July (locally) 
SlhJuly— 22nd July 



7th June— 16th July 
23rd » — 2Tth » 
10th » —28th » 



These dales mean that in the period indicated the rotation periods 
of flow and closure were observed. Before and after these periods, 
water was freely taken by everybody. 

The Mudir of Kaliubiyah and the Chief Engineer worked very 
hard indeed, both being frequently out for days patrolling and keep- 
ing their subordinates up to the mark. 



Sefi 2nd Circle. 

Supi)iy. 43. — In the 2nd Circle which comprises the country lying 

between the two branches of the Nile, the water supply was very 
short owing to the low supply in the River and owing to the 
abolition of the earthen dam in the Damietta mouth of the Nile. 
Much of the area irrigated by engines from the Nile direct was 
supplied by the riverain Canals taking from the Bahr Shebin. 
Thus the water entering the head of the province had to do more 
duty than last year. Mr. Willcocks introduced several internal 
changes which were productive of much benefit. 

3ianges in sup- hh. — They are the following, extracted from his report: 

ply of Canals. 

The tail of the Kasid Canal which was always in difficulties was supple- 
mented by the new Safti Canal, 20 kilometres in length, taking out of the 
Baguriyah Canal. 

The Nanaiyah and Sirsawiyah Canal which failed completely in 1889 were 
supplemented by the Bahr Faraoniyah and proved successes. The Bahr 
FaraDniyah was opened from Raj'j-ah Menufiyah with signal advantages both 



to navigati)n and irrigathii. The Mudir of Menufiyah, Nashaat Pasha, threw 
himself heartily into this work and ollected the necessary funds from the 
interested parties. 

The Bahr S6f, another feeble canal, was supplemented from the Batunaniyah 
Canal, and did its irrigation without a single complaint for the first time in its 
history I think. Here again the Mudir, Nashaat Pasha, was invaluable. As 
to the Irrigation on the two Nile branches near the Sea, it is my opinion that 
the Rosetta *'sadd" should always be put in, as the Rosetia Branch is deepening 
and sc3:iring its bed an 1 no fears need be entertained for it. The time to d ) away 
with this "sadd'* will come when the propjsed reservjirs in the "Birriyah" • 
are a success, if th^y ever are a success. The Damietta branch on the other 
hand, should never be dammed at its mouth, except under exceptional circum- 
stances, as the Damietta branch is dying away and dying fast. Any inter- 
ference with its bed is to be deprecated. I hope that the *'Birriyah" reservoirs 
will prove a great success and do away with the exceptional occasions on 
which the '*sadd" should be made. In April and May, before the regular summer 
Irrigati m begins, every available drop of water should be sent down the 
Damietta Branch. 

45. -— On the Damietta : ranch, the engines north of Sherbin are of r»26 FP. Engines on Nile, 
capable of lifting 263,00(3 cabic metres per 24 h->urs when working by day, and 
526,000 cubic metres per 24 hours when working night and day. The tax 
paying area is 25,000 Feddans which requires 500,0(X) cubic metres per day, as 
Va** the area should be put under '*Sefi'* on the Rosetta Branch there are engines 
of 416 FP. and 13H IP. of *'Sakiyahs", making a total of 549 HP., and 3 Canals 
of a total length of 22 kilometres. The total area commanded by the Nile is 
30,0(X) feddans requiring 600,000 cubic metres per day or Vj** the area should be 
cultivated *'Sefi". 

These figures of Mr. Willcocks must be taken as an expression of 
his opinion. The land, except on a narrow strip near the Nile, is 
very poor and will not stand for long the exhaustive cropping 
indicated bv him. 

The inhabitants have fresh water in tho Nile practically from 
July loth to May 1st and although rice is not possible over large 
areas, the cotton plant, requiring so little water in the damp sea 
air, will give a good return if sown in moderation. 

.'iG. — The distribution of water by rotation on the ten days Rotation, 
shift has become permanently fixed in this Circle on a ten days 
shift, i. e. the Canals and Engines running 10 days and leaving 

• The Hirriyah is tlie low land on Iho ed^e of Uie lakes in tlie norlli of Uic Delta. 
5 
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off for ten days. The discharge entering the Rayyah Menufiyah 
does not vary much between March and Mid Sumiuer. The 
excessive demand which springs up in June and July is principally 
caused by the great heat and by the commencement of the Maize 
crop. 



Sefi 3rd Circle. 



Supply Iroin 

Pumps"* Hay 

yah Hoi ion I ir. 



47. — The supply of the Province in March was maintained at 
a high figure by the Khalatbah pumps aided by the Atfeh Pumps. 

On April Isl, the Rayyah Beherah which had been kept shut to 
allow the dredgers to finish their work, was opened, and by the 
1 1 th April, the Khalatbah pumps were finally stopped. The Rayyah 
gave 2,700,000 m^ per diem. It was so well cleared that even with 
the Barrage at 12.90 the supply at Khalatbah, after passing through 
all the sand, etc., was 2 7^ millions. The Rayyah Behera and Mah- 
mudiyah discharges are as follows for Ihc season : — 



DATE 


DISCIIAllGE AT THE HEAD OP THE HATTAII BEHERA 


DISaURGB PUMPED 
INTO THE 




OAUOE 


DIMJlAKaE 


MAHXOUDITAB AT ATFAfl 


/ Isl 


• • • 

• • • 
■ « • 

13.66 
13.63 
13.61 
13.49 
13.43 
14.02 
U.45 


• • • 

• • • 

• • • 

2,678,000 
2,709,000 
2,667,000 
2,(560,000 
2,455,000 
3,896,000 
4,80(J,000 


2,000,000 

1,500,000 

2,000,000 

• • . 

2,500,000 

(This (lisrharge of 2 •/« mil- 
iioiis continued till lOlh Au- 
gust when the pumps stop- 
ix'ii working). 


March < 18th 

( 26lh 


( 16th 

April.. J 

( 25lh 


( 17lh 

May... J 

( 31st 


Juno.. 17th 




( 8th 

Julv.. . I 

( loth 









The increase of supply as seen in Ihis table is very marked. On 
the 17th of June, the discharge was about 5 millions altogether. 
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On the 81L July, the discharge had risen lo 6,396,000 m' and on the 
19lh July it was 7,306,000 m\ 

ft8. — The immediate result of this was that the "dura" (maize) IVi'if^ ?"p- 

^ ' ply lo Province. 

-was put in easily in July before the Flood rose, and thus for the first 
time, Belierali has had a chance of getting as good a crop as the 
other DeJta provinces. Formerly when the supply was wholly 
derived from pumps, there was no increase possible until the Nile 
had drowned the pumps, i.e. until about August 10th, 

49. — The immediate result of this increased ease of early flood Flooding of Lake 

*^ Mnreolis. 

water has been to flood Lake Mareotis, as in September, after the 
cotton and *'dura" (maize) had grown, there was not much demand 
for water. In the olhfer Delta Provinces, the surplus water of Sep- 
tember and October escapes into the Lakes which have an outlet 
into the sea. In Behera, the Lake Mareotis is at flood 2.4 metres 
below sea level and thus this Lake cannot be used freely like the 
other lakes as an escape. The only remedies are : 

1) Very careful distribution of the water. 

2) Pumping from Lake Mareotis into the Sea. 

The first remedy points to closure times in the Nile season — a new 
and disturbing thing to Egyptian cultivators. If we close a Canal 
wholly one week and run it full another week, the ''dura" and 
cotton will be well watered and the Canal will not discharge large 
quantities of water into the low lands at its end. 



50. — Mr. Foster reports that the Beherah landlords and culti- 
vators are well satisfied with the rotation for cotton on the Kha- 
tatbah system. The period is 8 days run and 8 days closure. 

But on the Mahmudiyah Canal, there is, I fear, always be 
discontent. M. Foster writes : 



RoUitions. 



51. — In 1889, the rotation periods on the Mahmudiyah were 5 days, but as 
I said in my Report for that year, these long periods undoubtedly killed the 
rice. I wanted to have 4 days rotations, but the opposition was very strong, and 
eventually a compromise of 3 days was decided on. The following is the arran- 
gement agreed to by the sheiks and omdehs. 



Mr. Foster on 

Mahmudiyah 

rotations. 



3C 



2S 
O 


Position 


en 

< 
O 

3 
3 


Closed 






From 


I'o 


Open 


I. 
II. 


Atfeh 
Ktift'-Dawnr 


Kafr-Dnwnr 

Gnhari on 
south 21 nd 
H<i>^nr Na- 
waliya. 


All l)rancl)as and Pumps 
on section II. 

All l»ninchesox<,'<»pl Ro- 
seltu andMohuUet Keii 
and all steam pumps 
on section I. 


All bnmches and Pum[)s 
on section II. 

All bmnchcsand Pumps 
on section 1. 



The ab )ve system of rotati.jns was started on the 23rd May, but owing to 
the very extensive area cultivated and the absence of any means for limiting 
the quantity of water taken into mist of the private canals, it was found that 
the Mahmudiyah was gradually being drained. The Alexandria gauge fell so 
low that energetic measures were necessary. Consequently the rotations were 
altered on the 21st June by having one day in seven an abs:>lute closure 
throughout the whole length of the Canal. Hy this means, the water supply 
in Alexandria was maintained at a fairly high level* 

Again on the 18th July, the rotation system was modified. It was found 
that water did not reach the end of most of the larger branch Canals during 
the three daj's of supply. The Chief Engineer and Mudir together put rotations 
on these branches giving each 36 houi*s water, that is to say that surply was 
to non supply as 3 to 14 less than V*- I knew this would nn do. Complaints 
came crowding in that, it was impossible to irrigate in so short a time ; 
consequently I decided to remove all the larger Canals from the original 
I'otation and allow them to flow 6 days out of 7 and to put rotations on the 
Canals themselves. By this means, everj^ one, both on the Mahmudiyah and 
on public and private branches received 3 days water out of 7. 

It is impossible to manage rotati >ns on a multitude of small Canals. That 
rotations were necessary on them shows that either their section is too small 
or that cultivation is excessive. I believe it is due to bjth, though there is not 
the least doubt that the cultivated area is far in exces> of the proverbial one 
third. The size of all the branches of the Mahmudiah must be increased by 
degrees. They are as a rule wretched things, more like ditches than (^anals. 
They were originally made for small areas close to the Mahmudiyah, they 
have gradually been lengthened as new land has been reclaimed, but the 
original section has not been much increased. As ia some c;ises, the area to 
be irrigated has more than doubled since the canal was made, it is not surprising 
that water will not reach the new or lower lands. 

These Mahmudiyah rotations gave an immense deal of trouble. There were 
three engineers always on the Canal, and I went there several times. Yet the 
result was m )st unsatisfactory. It is true the cr.»p has been a \evy go »1 one 
and upward of 25,000 feddans of rice have been matured and with success; 
but the labour and continual worry inv.)lved is Imyond endurance. 

Private Canals if they have masonry si uici^s as a rule have no regulating 
shutters. During non supply p^'ri )!.•>, such sluices are closed with little 
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earthen dams which constantly breach, and to decide whether the breaching 
of them has been due to accident, or done purposely is impossible. The floors 
of sluices are very low, consequently they not only take water when they 
ought not, but take too much. The improving of the state of affairs form? the 
subject of a special report. 

With screw shutters and raised cills, Canals flowing by gravitation will be 
properly regulated. 

If possible, rotations should not be put on rice Canals before the 1st June. 
Planting is carried on until the 20th May. The first few days, rice is above 
ground, it is very delicate and easily destroyed by drought and heat, 
consequently rotations are feared 

There were, as usual, many complaints from the Mehallet-Keil. In May, 
I called a meeting of all landowners and after studying the area^ to be irrigated, 
fixed on a system of rotation somewhat difiisrent t> that of last year. It was 
fairly successful ; but one landowner is very much agrieved, because he does 
not get a large supply of water for his land which is the same height as that 
bordering the Mahmudiyah 15 kilometres ofl*. It will be noticed that the 
periodsof rotations were G days. Notwithstanding this, a large area of rice 
was grown and live 1. On one estate of 1000 feddans, 950 feddans were under 
crop at the same time. The owners of land on this Canal and branches are the 
most unruly in the province. 

52. — The following table shows the cost of pumping water for cost of pumping. 
the past 6 years . i 

1885 L.E. 30,636 

1886 « 51,287 

1887 » 53,851 

1888 » 61,255 

1889 » 59,999 

1890 » 49,822 



Sefi 4th Circle on Ibrahimiyah Canal "with the Fa3rum. 

53. — Major Brown reports that the sugar cane was planted nimhiimyah 
and the cotton sown nearly a month earlier than usual. The s^>^ving of cotton, 
Dairah Saniah set the example and il was very generally followed. 
The result is that the first watering after germination was given in 
most places before the rotation distribution had to be employed. 
This is a most important point to be insisted on as the preparation 
of the ground for watering and the first watering of the crop take 
much more water than the second watering after germination. 
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The rotation of water distribution commenced and ended a» 
follows : — 



I*Kt) VI.NCE 



Asviit 

Mill Ml .... 
n<Mii-Suef , 
Kjnuiii.... 



DITR UN WHICH ROTATIONS 
WRHB BBOUN 



lull May 
20\h Mnivh 
isl May 
Ist Mnv 



DATBOR WHICH ROTATIONS 
WBRI &TOPI'BO r 1 91 ALLY 



27lh June 
iTlli July 
17lli » 
21 St » 



The l(Migili of *' Close lime" was in Minya from 4lhMay to 3rd 
July in accordance with the complete programme which gives a 
watering lo each field once in 21 days, that is, there are 14 days 
close lime on a distributary Canal during which the Canal is not 
running and 7 days in which it is running and distributing its 
water in internal rotations along its length . 

From tOth June to 3rd July, the limit of 21 days was further 
lengthened to 2^i . 

The methods employed in Asyut, Minieh and Beni-Suef were 
practically the same as in 1889. 



Major Brown o/j. — The svstem elaborated in the Payum was a new one. 

on the new ^i, .. /»n- ••ii i / ^»* 

system ofmui- Major Brown called a meeting of tlie principal landowners (omdehs) 

and laid before them a proposal without insisting on it. I extract 
the following verbatim from his report as it shows how what good 
results follow from taking the cultivators representatives into 
consultation with the Government officials. If the irrigation 
officer forces on the people an arrangement of a most scientific type, 
they will not lend any aid towards carrying it out, w^hereas, if in 
consultation between him and the people, he gives in a little and 
adopts a less sciontifjc arrang.unent, they themselves will naturally 
give more aid in carrying out iho. method, elaborated in consul- 
tation with them. 
Major Brown writes : — 
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The programme proposed by me was to give all the Canals in each "Markaz'* 
successively water for approximately one third of the full period of rotation. 
Thus, if it was decided to give one watering in 15 days, each "Markaz" would 
in succession have had water for 5 days (or for the number of days propor- 
tional to its area with reference to the total area of the Province) and have 
been without water f jr ten days. The advantages of this programme were 
that the rotation could have been simply effected by closing the Yusifi heads 
of those Canals, which were to be kept without water, and further that the 
whole force of Engineers and Supervising Staff could give their attention to 
one "Markaz" at a time under the eye of the Chief Engineer. But I was not 
sufficiently acquainted with the Province to feel confident that such a 
programme would not raise difficulties concerning drinking water for 
men and bea^^ts, seeing that all the Canals in each '^Markaz*' would be kept 
without water for 10 days at a time in succession. 

The Council of Omdehs considered this objectijn insurmountable, and 
proposed dividing each Canal into three sections, and giving water to each 
section in succession. As this proposal seemed to commend itself generally to 
the assembled Notables, I agreed to accept it as a basis for working out a 
programme. The next point, which they were consulted ab^ut, was what 
should be the full period of rotation, or number of days in which one watering 
should be given. The Council decided that it should be once in 12 days and 
would not be persuaded that this allowed for too frequent waterings, but 
declared that they would s )oner provide for giving a watering once every 12 
days to an area, say of 2.000 Feddans of crops, than increase the Crop area 
to 3.000 Feddans and allow watering once every 18 days only. This I also 
accepted as a basis, though I considered the duration of one full period of 
rotation should have been at least 15 days. 

The programme adopted was as follows : 

The Canals, having their heads on the Bahr Yusif, were divided into three 
classes, viz : 

Class 1. Large Canals, commanding areas of 10.000 fedeans, or more. 
Class 2. Medium Canals, commanding areas from 10,000 to 2,500 feddans. 
Class 3. Small Canals^ commanding areas less than 2,500 feddans. 

The Canals of Class 1, commanded in the aggregate 217,181 feddans out 
of the total area of 277,144 feddans. Each Canal was divided into 3 sections 
and each section was given water in turn for a portion of the period of 12 days 
proporti>nal to the area commanded by it. 

The Canals of Class 2, commanding 44,303 feddans, were each divided into 
two sections and each section in turn given water fur a period of the 12 days 
proportional t3 the area ommanded. 

The small Canals of Class 3, were divided into two groups and each group 
alternatively received water for six days, and was deprived of it for the next 6. 

The discharge of the Yusifi was divided among all the Canals in proportion 
to the area of each Canal, the two groups of Class 3 receiving double supply 
fjr half time alternately. 
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Karl V ill Iho voar I h:i»l, on overy opportunity, discussed the question of the 
dislrihuli »n of walor w itii ditTeivit land ownei's and i>tliers in the Faviim. and 

m 

(nuul thai llioy ajjived entirely with nie that thetlistributionsh=>uldbeprop3r- 
tional IvMh:* aiva i* »uunan.le«l (Ziniani) on each Qmal, and not lo the area, 
NX hioli ini^Mit 1h* divlaro 1 to Ik* planle^l, as it is impossible to arrive, even 
api^r ^iinat^^ly. ai tlie |>!anlt^d areas, and it was further not just that, because 
an o\o:*s>ive aiva was planted in anyone villajre. other villages should have 
tlieir pi\»p »rtiMial shaiv of water diminishel in onsequence. Finding the 
Pr «> inoe w ilh nie in tins opinion, I oixlerevi th-* Clhief Engineer t > make out a 
%v:r.ple:e l»^t v^f ai! tli- aivas oonnuaui-e I "U each branch of the canals. With 
l!i:* iva :\ lie!:^ of t!ie >I;ixlir and a suooessi m of sheikhs, an-l naturailv much of 
v' *:;:k*:!> talk and d:>oussi.^n, t!ie I'.hief Enginee:* comp'eted a li>l which was ac- 
vo'.^t«\i anl .MMletl bv all th;^ shaikhs. This involve*.! u » small axnriunt of !aK»ur 
.^.i :V. jvi-.*: K^f il:,» riiiei* Euiriiuvr an ' the successful omplelioa if the accejte'l 
!.>: ^\,i> .: .::Ya: :i iv.iu^u-e .:ai:ie..i. The ..::s'r:b.it: -n o:' water beiai: >-itf?e- 
vj.:e:::''. :: ,i.::» ::i !:::» jr ;>.^r:: •:: of the area> on this *:>♦ was accepte-i as just 
l»v .;*.,,;::; r. »: :i s.t:;; -: c :v.:*a:nt a-:a:a>t :!:e f.Kraerss of the Pn>c*iaia::e 
.::a\^:** :; ■:; lIv.s ru>:> reaohe*: u:e. e\cep; :- ;l.e case o:" I>jir-el-Raaiil 

vViV..i\ \\':-.:*rt^ a s:vv..\! oase ^^as r'.eaitrl ir. o.-^rq lezoe of the lir^e £g 

■ - ^ ■ . « • _ -^^ . » - ■ ~ - - . • 
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Tho rollowinjr tablo slioxrs the fortnightly summer discharges 
of llu* IbniliiiutYahaumt ami its Umnches in iSOO: — 
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This diagram shows thatthe Fayoum summer 
upplj in the years 1889 and 1890 fron 1" 
larch to the end of July averaged the same. 

The rise after the 17* June 1891 was due to 
be stoppage of engines and other water lifting 
nachines from Derut to Lahum, the dotted Uoe 
hows approximately what would have been 
he levels, if the engines have not been stopped. 
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57. — The lowest levels reached on the Asyut Railway Bridge Lowest levels 
at the head of the Ibrahimiyah Canal since 1883, are compared Asyut bridge, 
with Aswan thus in the following table : — 





ASWAN 


ASYUT 


YEAR 


DATE 


OAlMil 


DATE 


GAUGE 




PIC 


K. 


METRES 
RED LEVEL 


MKTRES 
RED I.ETEfc 


18.^3 

1884 


21st June 

26lh Mav 


I 

2 

1 
1 

1 




15 
6 
18 
11 
12 
10 
U 
10 


85.04 
85.37 
84.56 
81.95 
84.97 
84.92 
84.40 
84.38 


13lh June 

1st JuJv 


44.98 
45.40 


1885 
18!?6 
1887 

1888 


21st June 

3rd » 

5th May 

5lh June 


26lh June 

9th » 

ISlh May... 

14lh June . 

27lh » 

5th and 11th June. 


44.80 
45.14 
45.26 
44.97 


1889 
1890 


4th » 

28th May 


44.50 
44.43 



The level of the water at the Ibrahimiyah head at its lowest is 
for a fair average summer supply at 45.00. In the year under 
review, the water fell for 70 days below this average (22nd April to 
30th June). In 1889, the duration of the lowest water below 45.00 
was 77 days, but the lowest gauge recorded in 1890 was 7 centi- 
metres below the lowest of 1889, so that 1890 may be considered as 
the lowest year in the past 8 years. 

There was less strain felt in 1890 however and this is probably 
owing to the gradual perfecting of the summer distribution. 



58. — The diagram opposite shows the gauge at Illahun for 3 
years. From this, the rapid fall in March is clearly indicated. It 
is easy to see that large additions to the Sefi area of the Fayum like 
the reclamation of the Bahr Wardan tracts cannot be undertaken 
till the supply of the Ibrahimiyah Canal is largely increased. Nor 
can the last irrigation of the winter crop be depended on, as the 
latter fortnight of March is one in which there is demand both for 
winter Irrigation and for preparing cotton lands. 

6 



Gauge at 
niahun. 
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The following table shows the fortnightly summer discharges 
of the Ibrahimiyah Canal an J its Branches in 1890 : — 



DATE 


MABCH 15TH 


MABCH 31ST 


■AT 3«D 


ii-jn tn> 


iUSBMTH 


Ibraliimlynh before distri- 
bution at Dorftt 


5,165,335 


3,514,485 


3,162,625 


2,333,303 


2,980,454 




Sahelivah 


240,537 


224,467 


88,120 


79,833 


145,152 




Ibrahimiyah below Derftt. . 


.^,321,388 


1,989,759 


2,058,739 


1,531,042 


1,809,561 


Dcpfltivrth 


286,156 


249,027 


231,920 


143,127 


265,811 




Yftsfi at Dei*ftt 


1,317,254 


1,051,232 


783,846 


579,301 


743,592 




YOsfl at Liihftn..* 


■ • • • 


1,407,732 


910,984 


584,064 









CHAPTER IV. 



Maintenance of Works. 



Division of 59. — The maintenance charges are divided into: — 

mainlonanc'O 

charges into 5 , ^ . ^- . - r,, , i • at. t>' 

heads. 1) Protection Works agavist Flood ^ such as, spurs in the Kiver : 

pitching banks: stakes: sand bags, etc. 

2) Maintenance of Masonry Works, repairs to masonrj^ : replacing 
regulating planks and timbers: repairs to locks: changing and im- 
proving styles of regulation : Inspection houses. 

3) Silt Clearance and Embanking. This includes all earthwork done 
in Canals and banks, and on this head the greater part of the money 
was spent. Under this liead is included the cost of spurs when 
they are made to deepen a canal. 

/l) Daws in River to keep out the salt water. 
5) Pumping water for Irrigalion, olc. 
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60. — The total maintenance charges of 1890 and 1889 are thus comparison of 

^ maintenance 

compared: — charges 1889 and 

1889 1890 

1. Flood Protection Works 34,405 48,791 

2. Masonry Works maintenance 26,966 36,2x5 

3. Silt clearance and embanking 372,162 399,115 

4. Dams 28,709 3,244 

5. Water pumpinflf. 59,999 49,822 

Total 521,241 537,187 

In 1889, there was a partial Corvee. 

The cost of the Silt clearance and embanking is paid for out of 

» 

the L.E. 400,000 alloted to the Corvee Relief. Part of the cost of 
the salt w^ater dams is also charged to this head. 

After the sums for the maintenance of the works are alloted and 
after the cost of the '* Personnel " is deducted, the balance is alloted 
to original Works. 

It will be seen on referring to their chapter that original Works 
in the Delta were very few this year. There was so large an 
amount of repairs and alterations to be done to the Regulating 
Works that a large sum had to be diverted from original Works to 
Repairs. 

61 . — The amounts entered therefore under the head of repairs Excessive 
and maintenance of existing works are far in excess of the normal. 1890. 
The cost of protection, maintenance, and repairs is as follows: — 



Name 



1st Circle 

2nd » 

3rd 

4lh » and Fayum 

Gii'go 

5th Circle 

Totals.... 



Nile 

protection 



9,831 

11,150 
6,189 

19,041 

973 

1,607 

48,791 



Maixtbnance 
Masonry Work 



9,831 
15,388 
4,276 
4,492 
1,464 
764 

S6,215 



Total 



19,662 
26,538 
10,465 
23,533 
2,437 
2,371 

85,006 
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1st Circle. 

Flood. protecUoii 62. — For Nile protection spurs cost L.E. 2,801. The stone and 

Bxponditurc* 

brick used in them was 12,050 m^ 

L.E. 1,544 were spent on stakes, sacks, etc., and L.E. 1,108 were 
spent on reserve of stone. 

L.E. 3,625 were spent in paying for the arrears of 1889 in stone 
purchases. This stone was not used in Nile spurs, but on protection 
of the new Ray yah Taufiqi. 

8,069 m' of stone was recovered from the Benha and Mit-Ghamr 
sadds which were no longer used this year. The recovery cost 
L.E. 811. 

Musonry 63. — In repairs to Bridges, there was much done of a remodelling 

type. The old vertical regulation was abolished, horizontal plank 
regulation adopted, and the floors raised and the Bridges rendered 
thoroughly sound. 
The Bridges treated were : — 

SharkiyaJi Province. 

Kafr Saqr aad Singahah Regulator L.E. 

Abu Shaqaq Regulators » 

Bahnabai Head 

12 minor Heads on Mit Yazfd. 

Mustagaddah Sefl Head 

Tissa Regulator at Zagazig 



Khalili Mustagaddah 
AbuTubiil..., 
Burden Head . . 



i.Ei. 


616 


» 


&39 


» 


174 


» 


603 


» 


99 


» 


436 


» 


180 


» 


207 


» 


75 



Total L.E. 2,929 

These works gave 27 existing Regulators altered. Sharkiyah is 
now far in advance of the two other Provinces. 

Dakahllyah Province, 

Four hends on the Sahil Canal were pulled d )wn and rebuilt. . . L.E. 1,207 

Two heads on the Buhivah group » 365 

The Bahr Tanah Head in Mansuriyali Canal, repaired and fitted 

with horizontals » 511 

Farsaskur Regulator » 279 

7 Heads were tlioroughly repaired on Bahr Saghir group » 625 

The Hagazah and Shokali Heads on Faraskur Canal, repaired. . . » 64 
The Hamraamah Regulator on Buhiyah Canal, turned into a 

road bridge » 64 

The Mansuriyah Canal Head was pulled d()wn and Floor raised 

to 5.50. It will be fitted with iron gates to regulate either way. 

Spent in 1890 » 1,141 

Total.... L.E. 4,256 
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For this sum, 19 Regulators were put into thorough order. 

In Kaliubiyah, nothing was spent in repair of a serious character. 

In this Circle, there were repaired 46 masonry works which 
cost, in all, L.E. 7,185. This may be looked upon as an abnormal 
expenditure. In addition to this sum, there was spent in the three 
provinces L.E. 2.238 in petty repairs and trifling alterations. 



2nd Circle. 

« 

64. — In this Circle, there was spent the sum of L.E. 6,201 in Flood protection 

' ^ ' expenditure. 

Menufiyah and L.E. 4,949 in Gharbiyah, i.e. a total of L.E. 11,150; 
of this sum, L.E. 1,454 were spent on putting spurs in the Rayyah 
Menufiyah. 

In the Rosetta Branch in Menufiyah on stone L.E. 2,886 

In the Rosetta Branch in Gharbiyah on stone » 2,313 

Total L.E. 5,199 

In the Damietta Branch in Menufiyah L.E. 1,334 

In the Damietta Branch in Gharbiyah » 2,636 

Total L.E. 3,970 

L.E. 527 of sacks were used. 

The sum of L.E. 2,996 was also granted from special Budget for 
spurs in the Rayyah Menufiyah which is not included under this 
head. 

65. — In the 2nd Circle, in continuation of last year, the Masonry 
thorough repairs to the great regulators on the Bahr Shebin were ^ 
completed. They are : Karanen : Rahb6n : Demerah. The Nashart 
Regulator on the main western Canal, theBaguriyah at its entrance 

into the '* Birriyah ", was also repaired. Also the Salahib Lock. 
The Birshams head was altered at a cost of L.E. 1,706. 

The to la J cost af these repairs was L.E. 9,229. 

A number of smaller heads were repaired at expense of L.E. 5,336. 

The remainder of the sum of L.E. 15,394 was spent on Inspection 
house repairs and rent 371 L,E. : maintenance of Regulators 
L.E. 452. 
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3rd Circle. 

Fiofxi pmtcciion. 66. — Spurs in Beherah cost L.E. 2,923 

Spurs in Gizah cost » 1 ,782 

Total... L.E. 4,705 

Mosonrj' 67. — In Behcrali, repairs of bridges » 450 

Pellj^ repairs to bridges. » 176 

Pitching the holes below 7 bridges » 162 

In Gizah, repairs of 9 Regulators » 1,200 

Pitching holes for above » 265 

Repairing Rayyah Head » 1 ,209 

Protection and various maintenance of Rayyah » 905 

Inspection houses Gizah L.E. 170 ) ^^ 

Inspection houses Beherah » 136 ) 

Regulation of Behera bridges » 276 ) 

Regulation of Ghizah bridges » 8 ) 

Surveying and measurements of Canals » 224 

Protection Bahr-el-Ama, near Cairo » 424 

Maintenance of Abuqir Sea wall » 155 

Dnms. 68. — The Rosetta Branch dams cost 3,244 L.E., of which L.E. 105 

for the Khatatbah and L.E. 3,139 were allotted from this head to 
the Mehallet El-Amir. 

This is the last time the Khatatbah dam will be put in. 

The repairs to the Rayyah Beherah head were executed with 
great difficulty. 



4th Circle. 

FiocKi proieciion. 69. — The sum of L.E. 12,310 was spent on stone for revetment 

of basin Banks and repairs to existing revetments. 

Masonry 70. — River training cost only L.E. 903 ^L includine: L.E. 356 

Hepnirs. ' " 

on sacks. 
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In masonry Repairs, 4 Bridges in Asyut were put in order at a 
cost of L.E. 548 and L.E. 969 in the Fayum chiefly on '^ Nasbahs ". 

A very large expenditure was incurred in protecting the 
downstream holes of Bridges principally in Asyut, amounting to 
L.E. 2,481, of which L.E. 367 is for the Illahun Bridge at the 
entrance to the Fayum and the remainder in Asyut. 

L.E. 5.646 were spent on Ibrahimiyah Canal spurs. 

L.E. HI for stone lo Canal heads. 



Girga. 

71. — L.E. 760 were spent for the Nile Bank and basin bank Flood protection. 
stone protection : 

72. — L.E. 1,264 on timber and Bridge Regulation necessaries : Masonry 
L.E. 213 on stone for Canal heads : and L.E. 192 on repairing three 
Bridges . 

5th Circle. 

73. — L.E. 1,607 were spent on river protection including Flood pmtcciion. 
spurs at Armant and Assuan . 

74. — L.E. 722 on repairs to 6 Bridges. Masonry 

I.\61.HJH Sa 



Earthwork Maintenance, Silt Clearance, and 

75. — This head includes* all repairs which are rendered neces- DeHnitiop. 

iii.p-r.iT^ 11 ^^ Earthwork 

sary by the degradation of Banks by waves, breaches, or passage of Mnintenanco. 
men and animals. Also all clearances of silt or mud deposits in 
all the public canals. 

76. — When the Corvee was abolished in the beginning of 1890, Abolition of 
it seemed an extremely hard task to confine the expenditure to the mfiiiVod anS"^ 
L.E. 400,000 promised by the Finance in exchange for Corvee 

Labour. The Corvee figures in excess of the L.E. 250,000 given in 
aid of the Corvee pointed to a total expenditure of L.E. 250,000 
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more, and it was only a knowledge from experience of the 
worthlessness of these figures that I was able to consent to try 
to maintain the Irrigation system witlithe L.E. 4.00,000. 



Difficuiues 77. — There were many difficulties in the way : — 

in allolmcnl *' •' 

1) The awakening of Upper-Egypt to demand a more perfect 
system of Nile Flood distribution . 

2) The natural and legitimate desire of the Middle-Egypt Basin 
Landowners to get more red water. 

3) The immense expansion of cultivation in the Delta, in all the 
three Circles, causing the clearance and maintenance of Canals and 
drains which had been abandoned under the Corvee. 

4) The changes made in the summer regime of the two branches 
of the Nile rendering necessary a large expenditure in bringing 
water along the Banks of the Nile to irrigate the lands deprived 
of summer water by the inflow of salt from the Sea. 

5) The increased maintenance charges on the extended system of 
Drains dug by Loan Money. 

All these charges supplemented by a constant desire of every 
Inspector to push his legitimate improvements as fast as possible 
rendered the task of limiting the Repair expenditure to L.E. 100,000 
very difficult. 



Fuiuitj 78. — From a comparison of figures for several years combined 

distribution . i , , i , /T i . • /». i i i ^^ 

f Corvee Grant, with the knowledge of what economies are eiiected by ameliorating 

the Canal system in Upper-Egypt, 1 have, after consulting the 
Inspectors, conio to the following distribution of the L.E. 400,000. 
The distribution also shows the expenditure if all improvements 
were to be checked and were we to abruptly cease to protect the 
Banks with stone revetments. 



.mA\ 
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Name of Province 

OR 

Special Work 



Wadi Haifa and Assuun 

Kena and Isna 

Gii-jfa 

Asyut 

ihrahiniiyah Canal 

Minya...*. 

Beni-Suef 

Fayuin 

Gizah 

Rayyah Bcherah 

Benenih 

Dams in Nile 

Menutiyah 

Gharbiyah 

Isinailiyah Canal 

SharkiVah 

Dakahliyah 

Raliuhiyah 

Reserve 



Share of L.E. 400.000 



L. E. 



1,F00 
45,000 
34,000 
31,000 
25,«j00 
31, (KK) 
18, (HX) 
12,()00 
10,0(»0 
20,000 
23,000 

4,000 






By CiHCLB 



46,500 
34,000 



• • • B 



117,000 



• • • • 

• • • • 

• • • • 



57,000- 
63^000 



75,000 
7,500 



Cost without 
Improvements 



L. E. 



1,200 
Z7,tm 
30,000 
28,000 
25,000 
27,000 
15,000 
10,00.1 

7,000 
15,0)0 
18,000 

4,000 



• • • • 

• • • • 

• • • • 

• • • • 

• • • • 



400,000 



Bt Circlb 



39,000 
30,000 



105,000 

• • • 

• • • • 

"44,"000 

'ss'ooo 



70,000 
4,000 



350,000 



I am my self much opposed to any reduction of the L.E. 100,000 
unless the L.E. 50,000 is allotted under other parts of the Public 
Works Budget. 

Were this the case, the works of amelioration and improvement 
could be entered as Original Works. The present meagre Original 
Works Budget expenditure of about L.E. 50,000 a year is altogether 
unable to furnish money for this class of work. The Repair 
expenditure also which amounts to nearly L.E. 100,000 cannot be 
safely diminished, as it is absurd to suppose that the immense 
numbers of Masonry Works built under the Million and Sharaqi- 
Drainage Loan will not require repairs in the future. 

79. — There will be seen in the notes on the various Mudiriyahs works, 
the expenditure on works of the class of amelioration. In the two 
southern Mudiriyahs, the amount done has been very large indeed. 
But it must not be forgotten that in digging a new Canal, we often 
save in repairs of its banks which are basin Banks and in digging 
new minor distributary, we save on rej^airs of banks and clearance 
of the old abandoned works. 

The following notes on the various Mudiriyahs and Circles of 
Irrigation must be read therefore with a reserv^e as to the amount of 



I. ■■ ■" ■ '^t 
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repairs required in the future, when there are no new works 
going on. 



Original 80. — The amount of repair money allotted to each Circle has 

f Corvee Grant, been based originally on the amount of Corvee work done in the 

years I88.^i-1887, including the money devoted to the alleviation of 
the Corvee . 

Each Circle has had to cut down its expenditure to these artifi- 
cially produced limits. Unfortunately Behera: Dakahliyah : and 
Minya never did their work, and thus these three c^rovinces merit 
a great share of the L.E. 150,000 that finally did away with the 
Corvee. The attempt to show comparisons per acre of cultivated or 
per taxed area or per head of population is useless in making com- 
parison of allotments. Even in the comparison of length of Canals 
and Banks, there is not much advantage, save that it shows that one 
Province has either too many or too few Canals. To decrease Canals 
is an infinitely difficult task leading to endless law suits. To in- 
crease canals requires special loan, unlessthey are made very slowly 
by the small sum available in the Corvee Grant for ameliorations. 

The utmost that can be done by the Central Controlling Authority 
is to study by its own unique general knowledge each Province 
natural advantages or disadvantages and check the natural tendency 
of the local authorities and landowners to do their best to better 
their conditions. 

I give in the appendix data furnished by the Finance showing 
the basis for statistical comparisons should they be worked out in 
future. Also a commencement of comparative tables. 



Basin Bniiks 81. — The work of bettering Ihe standard of work and bringing 
se<^tion. banks to a full standard section was initiated in 188/j by a circular 
of Sir Colin Scott MoncriefF laying down the standard profiles. 
This standard profile was however too narrow at top lo serve as a 
road for camels laden with cotton or ^'dura" stalks. The flat 
slopes of -f and -J- adopted for river l)anks in most European coun- 
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tries were found to be too expensive to make, as it would have led 
to the filling up of all the immense borrow pits made by the Corvee 
during the last 30 years. 

A compromise was made and the final standard section was 
adopted in the 4th Circle by Major Brown who has devoted much 
care to his banks. He has been able to do so, as in the Middle Egypt 
Mudiriyahs, the Canals are not costly. A series of these final 
standard sections is given in this Report. 



82. — The principal agents of wear and tear on banks are the wom- and te<«- 
waves of the basins. These, in an ordinary high Nile, cut away 
fully !i square metres per metre run, notwithstanding the efforts of 
the Nile Corvee to protect the slopes by " dura " stalks, brushwood, 
and grass. In the Delta, the Nile Corvee is far more efficient, and 
with their stakes and brushwood do a great deal to preserve the 
bank of the Nile from wash. In a very long continued high Nile 
in Upper Egypt with the water standing 60 centimetres over the 
ordinary level, the people despair of protection, and in many cases, 
the bank is wholly washed away and beaten down into a round 
mound. 

In any cases, the earth from the slopes is carried down to the 
bottom of the slopes and deposited in a glacis at a slope of ~. In 
some cases, the earth is washed of its clay and pure sand is left, 
leaving a sandy foreshore liable to wind drift. When the borrow 
pit was immediately under the slope, all this washed earth fell 
into it and the Corvee took it up again, and so the process was 
continued ad infinitum. 

Much has been done in Upper and Middle Egypt in removing the 
borrow pits to 7 metres or more from the bank toe, and I see already 
a sensible diminution of the wave action, as the glacis on -^ no 
longer falls into the pits. The only danger now is the creation of 
sand drift foreshores which in some cases may spoil a considerable 
amount of land. 

Major Brown has made many attempts to plant reeds and coarse 
grass on the southern slopes where the waves do not beat. An 
experiment he made several years ago, near Suhag on the Suhag 
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1st Circle. 

85. — There were few new works or works of amelioration Eni-Uiwork 

mninlcimnco, 
paid for from the Corvee Money. 

The only items are : — 

Embanking Gabbadah Canal 74,159 m' = L.E. 1,781 

Rayyah Tewfiki junctions 42,135 » = » 426 

Eodah (Cairo) clearance of channel Suez 

branch 21,096 » = » 1,355 

Total L.E. 3,562 

86. — The total expenditure on Corvee grant inclusive of the Tomi 

* ° oxpcndUuro 

aboveL.E. 3,562 was as follows : — ofcopvt^onpant. 

3,057.0/i/( m' =: L.E. 73,425. This includes dredging. 

87. — The following tabic shows the dredging of the Ismailiyah 
Canal for the past four years: — 



Name 


18S7 


1888 


18B9 


1890 




64,598 
60,017 

196,367 
Nil 
Nil 
10,172 


Nil 
42,778 
82,189 
110,935 

Nil 

Nil 


7,44* 
47,637 
17,129 
109,361 
Nil 
Nit 






65,310 
I0S,3(.7 

24,507 
















Totals.... 


3(0,153 


235,902 


181,571 


200,023 



The Kasr-Nil Branch being a Nili Canal now is struck out of the Dredfitur of tho 
dredging list in 1890. "rnnnf." 

Mr. Garslin holds to his opinion that the first Circle must not 
look for economy for two or three years to come, as it is very 
baclcward in scientific arrangements in Kaliubiyah where large 
mmmer Canals are run 4 to 5 metres deep with a low velocity by 
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means of Regulators to keep the Nile Flood water above the Land. 
There arc practically no escapes for the Kaliubiyah Province and 
its surplus water only floods Sharkiyah. 



2nd Circle. 

Eiuthwoik 8S. — In the 2nd Circle, the rates are high compared with other 

ronintcnniicc. /ox 

Circles. The work executed is a minimum in quantity, owing to the 
careful manipulation of the Canals by Mr. Willcocks. 
Mr. Willcocks details his expenditure thus : — 

Sefi Canals 851,000 at 0.027 = 22,666 

Nili Canals 672,000 at 0.013 = 8,438 

Nile Banks 327,859 at 0.020 == 6,597 

Drainage cuts 403,163 at 0.020 = 8,064 

Dredging Rayyah.. . . 103,750 at 0.039 =z 4,069 

New Works 365,00) at 0.018 = 6,599 

Totals... 2,722,772 0.021 56,433 

This total is exclusive of maintenance: Spurring Rayyah and 
arrears. 

A sum of L.E. 2,144 was spent ou spurring the Rayyah Menufiyah 
in addition to the sum of L.E. 1,454 spent on this head under Re- 
pairs (Nile Protection) and a further sum of L.E. 2,996 under a 
special Budget Grant. Thus there was spent 6,594 in all on spur- 
ring the Rayyah . This work is of the greatest importance, as this is 
the only way of keeping the deep summer channel open in the light 
soil reaches. 

The large sum of L.E. 5,062 was spent oi» maintenance, i. e. 
closing and opening Regulators in rotation periods, etc. 

This large expenditure does not occur in other Circles. It is to be 
hoped that Mr. Willcocks will in future be able to work his regula- 
tors more cheaply. 

Works 89. — The new works on which the sum of L.E. 6.599 was spent 

►f aniclioralion. 

consist in : — 

1) The re-opening of the Safli Canal for 20 kilometres to supple- 
ment the tail of the Qasid Canal. This Canal Avas restored from an 
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old line. It now takes the water of the Baguriyah Canal across the 
system to supplement the water coming from the Bahr Shebin. 

2) The old bed of the Nile which was like an enormous trench 
across the province of Menufiyah was connected with the Rayyah 
and now stores water for use in summer at the tails of the Na- 
naiyah and Sirsawiyah Canals. 

3) The Bahr Sef was connected with the Batunaniyah Canal and 
irrigated its area much more successfully than before. 

4) Some extra silt clearance was done with a view to deepening 
the Hutt Canal running along the Left Bank of the Damietta Nile 
from Sherbin to Damietta. 



3rd Circle — Behera. 

90. — The Rayvah Behera swallows up by far the larger part of Etirthwopk 

" ,. . ^ "^ maintenance. 

the money allotted to this province. 

The sum of L. E. 61,809 spent in the province is divided as 
follows : 

Ordinary repairs, exclusive of dredging. L.E. 8,420 

Dredging (exclusive of Rayyah) « 8,196 

Dredging Rayyah » 37,009 

Improving Khandak El Gharbi » 2,298 

Share of dams » 5,073 

Share of protecting Rayyah Beherah ... » 472 

Miscellaneous » 350 

Total... L.E. 61,809 

91. — The improvements or ameliorations are : — works 
Continuing Khandak-el-Gharbi widening. This consisted of dig- 
ging H kilometres to a bed width of 4 metres. The discharge was 
doubled; a considerable amount still remains to be done. Three small 
Canals were also widened . 

The Rayyah protection was kept well in hand; much was done 
in planting grass and willows. 

The spurs are very efficient and the sand drift much lessened. But 
the very greatest care and watchfulness are required to guard 
against any commencement of a curving channel. 
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Mr. Foster made the experiment of confiding the clearance of sun- 
dry small Canals to the owners of property irrigated by the Canal. 
Thus self-interest helped to insure a good clearance. Nine Canals 
were thus cleared. The estimate was made and priced at the Con- 
tract rates. Payment was made after the Canal was found well 
cleared . 



Hiivynii. 92. — The L.E. 37,000 representing the money paid from Corvee 

to the Corvee Relief to the Rayyah Behera represents a normal clear- 
ance of about L.E. 15,000 and L.E. 22,000 of improvement. This 
sum of L.E. 22,000 was augmented by L.E. 38,429 from the Loan 
money. Thus by concentrating this large sum on the Rayyah, we 
were enabled to dispense in April with the Khatatbah pump, saving 
L.E. 12,800. Pumping has not been resumed since the Nile, and in 
1891, it is practically certain that we will not pump. 
The following table shows the progress of dredging in the Rayyah: 



• 


Position 


Dredgers 
employed 


PkriodofWork 


Quantities Dredged 


o 

• 


From 


To 


From 


To 


1889-90 


1888 


1889 


TOTAL 


I. 


Nile 


Hd.Soe. 


No2l6 


... 


... 


10,6t8 


16,876 


12,999 


40,523 


H. 


H(i. Sluice 


Kilo. 12 


N» 4«, 216 
su nd pumps 


5.7.89 


13.5.90 


414,8:38 


248,198 


64,981 


728,050 


III. 


Kilo. 12.. 


Kilo. 25 


N» 48, 20 
sund i»uinps 


24.7.89 


28.6.90 


477, 54i 


233,547 


309,751 


1,020,842 


IV. 


Kilo. 25.. 


Kilo. 41 


N»20, 48, 216 
sand jminps 


5.7.89 


17.7.90 


497,048 


92,238 


2,955 


592,881 


Totals 


1,400,708 


590,859 


390,729 


2,382,296 



The secUoa lo be dredged for 1800 was 20 metres bed R. L. at 
head 11.00 Richard. Slope 



20.000 



The estimated quantity was 1 ,300,000 and the actual 1 ,/jOO,000 in'. 
The Rayyah is closed during the Nile and thus a special dam 
service is rendered necessary costing L.E. 1 ,0G1 . There are 3 dams: 

1) The head dam. 

2) Damat kilom. 12. 

3) Dam at kilom. 32. 



.ki 



3rd Circle — Gizah. 

93 and 94. — This Mudiriyah has for the past 5 years been Eocihwork 
"worked by Mr. Foster at the lowest possible figure. Kmniiniiotmen'is 

The allotments for the 3rd Circle have been always absorbed iriRrcnae. 
by the imperative demands of the Rayyah Beberah ameliorations. 
Thus, though in past years the province of Gizah is shown as costing 
L.E. 40,000 and upwards every year, the real province of Gizah 
only enjoyed the benefit of L.E. 7,000 or thereabouts. 

The height of the Nile Flood above the valley and the low slate 
of cultivation in the province renders the maintenance of Gizah 
cheaper than the maintenance of the same area in Middle or Upper 
Egypt. At the same lime, it must not be forgotten that an inferior 
stale of canalization has led to considerable unpoverishment of 
land owing to absence of red water and has cast a grievous burden 
on the people who havo for many years been accustomed to use 
'* Shadufs " in many parts of the province all through August up 
to 20lh September. 

The province deserves therefore a larger grant for the next two 
years than it has had for the last seven. 

The expenditure of 1889 was L.E. 7,575 against L.E. (5,392 of 
1890. The future expenditure should be at least L.E. 8,000. 







Delails of 


arthwork 


Gizah Province. 










Name 
Mabkaz 


^ALIBAilS 


I.»Kor™i1« 


NiLERtNKS 


Total 


3,133 


CLEARANCES 


i 


Total 


Ouo 


r<wy> 


OlD 


— 


OLD 


— 


Mli 


— 




GiztiK 


10,817 
29,2i8 

w,i:o 




13,89:> 
G(,339 
20,661 

u,ns 


11,011 
15,70* 
43,003 


35,756 
109,231 
!>3,e3i 


5S,9W* 
22,277 

97.432 




Bntli'^lieii 


- 


- 


131,568 






T»til WMtGiiah... 


69.365 


66,711 


337. Ml 


s.isa 

2,032 
2.033 
5. 165 


(72,193 


413,707 




l,Ut 


1,265 
1,8(6 


19,479 
30,5S5 


20, 7« 
33,5*2 


5l,6tvi 
17,014 


72,346 
52,618 






Tirtii EjslGiuh... 


ijri 


S.IM 


50.064 


54. 2U 


66,648 


134,964 


IcUIGiiin... 


70,876 


103,006 


fro, 785 


302,177 


341,339 


536,671 



58 



4th Circle — Asjrut. 



Earlliwoi'k 
mainteiKuice. 



95. — 111 tlie work executed for Asyut, the figures show a slight 
decrease in total over 1889. This is notwithstanding the removal 
of 331,059 cubic metres from the Kliizndariyah Canal, of which 
probably 250,000 is really new work. The Sayyalah D6bis was 
widened by removal of 50,000 m^ to bring the water from the 
Mahgar Gebel-el-Haridi. Excluding new works, the work of the 
Mudiriyah was about 1,(510,006 costing about L.E. 22,295. 

The great longitudinal banks of the Beni-Smia and Zannar basins 
are revetted, and thus this Mudiriyah shows a smaller figure than 
Girga. This Mudiriyah has been practically quite set in order with 
its banks to full section. Stone pitching is being introduced, and 
in two years, the expenditure will largely decrease. 

The straightening of banks, preparatory to revetting them with 
stone has been done in three banks taking 127.423 cubic metres. 



Enrliiwork 
mainlcnaiicc. 



4th Circle — Min3ria. 

90. — In Minya, the new works were very small. The figure 
of L.E. 26.059 is not too much for the province. The amount of 
work executed under the liead of new works only amounts to 
103,385 m^ in which was included the cost of the restoration of two 
cross banks, west of the Yusifi and minor sefi canals. 

A further sum of L.E. 5,076 was spent on new drains from the 
Loa n . 

In this province, the cross banks are in good order on the new 
section. There still remains however much to be done in bringing 
the Yusifi banks up to section and in restoring the banks west of 
the Yusifi. 

A large amount of petty work in silting in Canals and digging 
minor Canals has yet to be done. 

In the earthwork, the special work on the Abu Baqara red water 
Canal is not included in the Table. It is 138,889 m^ costing 
L.E. 1,600. This Canal will ho linished in !89I. 



4th Circle — Beni-Suef. 

97. — In the Beni-Suef Mudiriyah, Ihe amount expended is about Enriinvoik 
ordinary. There has been some economy owing to the revetting of 

the two northern Salibahs and more revetting is going on. 
The Qusheshah Cut figures for the last lime. 
The new works are largo 256,289 m'. They are : — 

New Sea Canals 95,000 m» 

Drains in Biba Teftishe 30,355 m' 

New Bank Bahr Yusif. 61,294 m* 

New Nile Bank 12,671 m* 

The remainder is due to minor works. 

There are also 79,77o cubic metres representing arrears on drains 
in 1889. 

L.E. I,3ft2 were spent on new drains. 

4th Circle — FaTum. 

98. — No new works of any consequence were undertaken, and Eni-iiwoi-k 

,,„, .,.,. ,, , ,. ,. nuiinlcnnniw. 

the Province was maintained in good order and much improved for 
L.E. 10,654. 

Some very desirable changes in alignment of Canals should be 
taken in hand in 1891. 



4th Circle ~ IbrahimiTah Canal. 

99. — The cost of this isdebitable to the four provinces of Asyut, Dredjttnit. 
Minya, Ileni-Suef, and Fayum. The work was very satisfactorily 
performed. There has not been much additional light thrown on 
the action of the spurs during the current year. 

The following stalistics are of interest: — 



Vkar 


ASVl T TO DEBtT 


Uklow Dkbut 


Total Metres 


COST L. K. 


t8«i 


SIR, 430 


330.26S 


l,U7,690 




l^i 


60J,5»8 




7d6,9l2 


3S;662 


JK86 
















523,410 


33,639 


18-8 


iii.tm 




417,OW 


ie,59:> 


18WJ 


6>9,<i22 




629,022 




1S90 


493,210 




4M,aiO 


Kiss 



CO 



Spurs. 



100. — As regards the spurs,Major Brown notes Ihala bank of sand 
is thrown up on both sides of the Canal for a distance of fiOO metres 
below the last spur. It may be argued that as the distance between the 
spurs is 250 metres, there must be a continuous effect produced by a 
long line of spurs. Major Brown thinks that if there is a continuous 
line of 40 kilometres of spurs, the remaining 20 kilometres to Derut 
will be kept clear in November to February by the draw of the escape. 

I myself still think that the spurs are too far apart and that there is 
in many places a considerable amount of silt above bed line between 
the spurs, though not so much as was figured in last year's Report. 

The expenditure on spurs is shown as follows : — 



Year 


No. 
OF Pairs 

OF 

Spurs 


Cost 


Repairs 


Total Cost 


Remarks 






L.B. 




L.E. 




1836 


12 


2,112 


* • 


2,112 




1887 


14 


2,242 


95 


2,338 




1888 


23 


3,757 


560 


4,317 


Exclusive of L.E. 1,025 on Railway slopes. 


1889 


31 


4,335 


205 


4,540 




1890 


26 


4,696 


80 


4,776 


« 




106 


18,083 





There are continuous lines of spurs as follow : — 

From Mouth te Railway Bridge 7 pairs 

» kil. 2.280 tokil. 3.030 4 » 

» » 10.000 » 34.000 95 » 



Ciinoi 101. — The Derutiyah and Sahilivah Canals have been cleared 

Clearances. 

as follows : — 



Derutiyah 73,108 

Sahiliyah 96,018 



170,420 m' costing L.E. 3,547 



The following shows the earthwork in /|lh Circle for 1890 : — 
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5 
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1,103. MS 


S 
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TOTAL 
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m^ 
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««.3W 
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Include the DreJging of the It 



4th Circle — Gix^fa. 

102. — In Girga, the works of repair were largely increased as 
in Kena by the Sharaqi works. The Railway works also largely 
added to Iho work done. 

The subordinate Staff were much more efficient in their work 
than Kena, and contractors got their tasks given them without 
delay . 

The amount of work done was very large, and inclusive of the 
Railway work, amounts to 5,179,711 . This cubes includes 430,898 m* 
done in the Kena Mudiriyah . 

Of this cube, the Railway work is 87.'3,775 m'. This work should 
be reckoned as Canal amelioration, as the whole of it was executed 
in widening and digging Canals and making the Railway bank 
out of the spoil. 

The rest of the improvement are 1 ,6o3,/i29in wideningond deepen- 
ing Canals; 288,367 in new banks; deducting these figures we 
have 2,362,140 m' costing L.E. 29,526 which are Ordinary Repairs. 
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This figure is loo large, although not over the Ordinary budget 
grant of L.E. 30,000, and may be accounted for by a very general 
raising of the Nile Banks to bring them to the height of one metre 
above the maximum Flood level indicated by the study of the Nile 
gauges ofl887, 88, 89. 



omai 103. — The following table shows the clearances in Canals of 

Cleiiroiices . . , " 

i889& iwH). supply in the Mudiriyah : — 



Canals 



Kas^rnh , 

Ziirzurivnli,., 
Uin-cl-tul»ul 
GiPKawiynli . . 
Hnweli/. .... 

TiiliUi 

Shatui'jili 

Htiwis 

l^hniwnh.. .. 
Isawi villi 



Work 1889 



36,83; 
273,321 
269,435 

50,744' 

12,769* 
476,220* 

13,035- 
171,427 
207,635 
Not recorded separately 



Executed 
18C0 



Difference 1890 over 1889 



More 



46,740 
166,381 
106,000 
146,652 

240^ i07 
16,235 
52,593 
4i,ll6 
12,432 



9,906 

I • • • 

95,908 

• • • 

3^200 



Less 



106,940 
163,435 



236, 103 

ji8,^ 
163,519 



Those inoiked ♦ were done in 1889 i)y Corvee. 

The Tahta, Zarzuriyah, Hawis, and Lahaiwah Canals were 
enlarged and deepened in 1889. In 1890 in the Tahta, a further 
deepening took place. 



Mi-.josei.ii lO/i. — Mr. Allan Joseph, Director of works and Irrigation 

at Suliag, has made the following notes on earthwork. They 
throw considerable light on the works of the Contract System : 



The total quantity of earthwork done is 5.179.711 nl^ 

This is, I believe, the largest cube which has ever been done by our Mudiriyah, 
and it should be borne in mind that the above cube in the actual amount dane 
and is calculated from sections taken before the work was commenced and others 
taken after the work was finished. In former years when the Wurk was done 
by Corvte, the cubes were generally grossly exaggerated and were quite 
unreliable, as certain quantities were written down in the Galwal which were 
far in excess of the work which had to be done. This was nn done altogether 
without reason, as it was found that if the cubes were put correctly, the Corv6e 
was never turned out in sufficient numbers to complete it, but by exagge- 



C3 

rating the figures in the Gadwal it was found possible to get the actual quantity 
of work (lone, but I d) not believe it was ever known what the actual cube 
done reallv amounted, as no sections were taken of most of the work. 

The usual manner of calculating the work done was to assume that a man 
did sD much per day, and to multiply that by the number of men turned out, 
but the result obtained is, I am certain, most unreliable. 

I have repeatedly heard of cases where whole gang of Corvee had been 
taken to a canal or bank and there left fjr several days with )utd3ing a stroke 
of work simply because the District Engineer or Nazir-el-Kism was not there 
to say how much was to be done. 

I myself counted over 500 men collected on the bank of a Canal and was 
informed that Ihey had been there 4 days a wailing instructions. 

The ab>lilion of the Corvee has of cjurse greatly increased the work of the 
District Engineers and the am )unt of levelling d )ne this year is very great 

The amount of work done in repairs to Banks (both Nile and Basin) does 
not appear t:> have been much diminished from other years, but it must be 
b)rne in mind that all banks which were repaired were raided to 1. 00 higher 
than the 1887 fl>od. 

It is impossible tj state accurately the quantity of w)rk this incurred, but I 
reckon that at least SO per cent of the repairs work may be put down t) this 
so that if the actual repairs work is reduced by that amount, it shows a 
considerable redaction on former years. 

There still remains a consiflerable length of Nile Bank to be raised to bring 
it up to 1. 00 higher than the 1887 flo)d, but a great part of if will, I expect, 
be done next season. 

During half the month of April and the whole of May, earthwork is prati- 
cally at a standstill on account of the men being occupied with the harvest. 
Some of the contractors managed to keep their work going during this period, 
but very little was done, and I think that the Contractors who entirely sus- 
pended work were wise. 

If the work could be commenced in December, I am confident that a very 
much larger cube could be done, and I also think that rates would decrease 
a little, although Contractors assure me that this season's rates area minimum 
and I do not think that the reliable Contractors will alter their rates next 
season. 

This season's choica of Contractors has proved mo^t satisfactory, and every 
one of them has completed his work well within time and entirely to my 
satisfaction. 

The Contractor for Suhag District had some little difficulty at the end in 
getting labor aad he had toomplete some of his works by daily lab^r which 
must have proved very costly to him. This scarcity of labor was caused by a 
loss of confidence on the part of the men on account of the dishonest practises 
of some of his employes. 

It is most noticeable that the *'Fellahin" have infinitely more confidence in 
European Contractors than in those of their own nationality. 

The system of advancing money to the villagers during the off" season was 
largely practised by some Contractors, and I am informed that very few ins- 
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tances have occurred where the men, to whom the money was advanced, have 
not turned up and paid off their debt by labor. 

The knowledge of the native with regard to the nature of the soil at 
different points is most remarkable, and yon would often see a gang of 
men waiting days to take a task in a place where they knew the soil 
would be soft, and refusing all offers to take work until their particular 
piece was given out. 

Contractors found that both in canal clearances and also in new work 
that it was absolutey necessary to give out their tasks in a continuous 
line, otherwise any lengths which were missed out were refused even 
at very much increased rates, as the Fellahin always imagined that these 
tasks had been left unoccupied on acount of the ground being hard, and these 
always had finally to be taken out by daily labor. 

The amount of work which a gang of really hard working men will turn 
out in a day is almost incredible. I have myself made experiments without 
the men knowing that I was doing so, and have found that a gang of 10 men 
in go)d s )ft stuff with an average of 20 metres lead will move up to 4 Vt ^^ 
per day per man including the carriers. With the exception of the Suhag 
Markaz above referred to I received no complaints of dishonest treat- 
ment of the laborers on the part of the Contractors, and during my inspec- 
tions it was most satisfactory to note the good will and confidence which 
existed between the Contractors and men. The giving out of the work 
in alternate Districts to native and European has worked well. There is 
no doubt that the amount of supervision required is far greater with na- 
tive Contractors than with Europeans; this is, I believe, mostlj*- on account of 
the fact that the former will not employ good and reliable men to look 
after their work, as they consider that any so called Engineer is good 
enough to look after the levelling, etc., etc. 

The clause in the contract relating to an allowance for extra depths dug 
beyond that required is, I consider, a mistake taking into consideration the 
manner in which the work is given out in tasks. The proper level is 
always ensurel, as jhe Contractors never pay for a task until is fully 
to the depth required and the depth of digging given to the men it is always 
stated at least * 20 more than actually required, for this extra • 20 the men 
get no extra allowance, so that amount is a clear profit to the Contractor 
as he gets paid for work for which his men get nothing. 

The work being given out at so much per task, and not so much per 
metre turned out, there is no inducement to the Contractors not to go down 
to the requirel depth, but rather the reverse, as it would not pay him to 
be obliged to go over the work twice, if the final levelling should the bed 
too high. 



The following is a list of works of amelioration and improvement 
executed in the Girga Mudiriyali, etc., under the Girga Directorate 
by aid of the Skaraqi loan: — 
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SYSTEM 



Sahil Farshut. 
South Suhag. 

Do. 

Do. 

Do. 

Do. 
North Suhag, 

Do. 

Do. 

Do. 

Do. 

Do. 

Khyam 

Aknmim 



NAME OF WORK 



Hash^vanivah Canal 

Prolong;al{on do 

Bindar junclion Zarzuriyali 

Zarzuriyali wideneng 

Girgawiyah Banks 

Suhag escape 

Comp. pro|>er!y at Suhag 

Pi^longntion Girgawiyah 

Aulad Nuser : . . . 

Beni-Hilal Canal 

Tnhtii Canal (p<irt) 

Hod Kilfau Canals 

Tarif Canal 

Isawiyah Canal 12-13 kilometres. 



Advance on Kasra and Rashwunivah 



CUBES 



430,898 
310,(KK> 
124,6 li 
185,136 
62,641 
50,000 

95^604 
226, 9 i5 
30,156 
69,207 
25,000 
47,592 
180,307 



1,838,169 



BATE 



5i 
52 
t>l 

51 

60 

80 

• . 

50 
50&5i 

50 

.50 

50 

52 
50&5Z 



Total. 



COST L.B. 



5,817.122 

4,030.897 

1,589.438 

2,360.436 

939.615 

i,ooo.oa» 

779.259 

1,434.060 

2,870.366 

376.950 

865.087 

312.500 

618.696 

2,338.025 



25,332.450 
6,000.000 



31,332.450 



In addition to the above, the following were executed as new 
work and charged to the ordinary Budget : — 



Hawis . . 

Do. . 
Akhmim 

Do. 



Urn -Rakha mah Sayyalah, 
Gebel-Hawis Savyafah . . . 

Akhmim Sayyalah 

Isawiyah Sayyalah 



21,460 
35,596 
14,326 
3>,245 



103,617 



52 
52 
47 
50 



278.980 
462.748 
168.332 
466.225 



1,376.285 



Ordinary J antuSharaqi^ Extraordinary Earthwork executed 

in Girga Directorate during 1890. 



Bardis 

tlirga 

Menshiyah 

Suhag 

Tab la 

Tima 

Total 
Kena (Farshut). 

Total 
Railway Bank.. 



N.B 



Km 
< 

< ae 



59,349 
66,178 
23,404 
S5,919 
103,867 
6,845 



284,962 



tf> 



ad 
ee o 



38,965 
70,645 
52,794 
33,993 
167,730 
145,198 



509,325 



NiLB Ba!IKS 


Old 


New 


193,281 


• m 


154,732 


• • 


10,518 


79,208 


10,122 


• • 


24«034 


■ • 


36,858 


• • 


429,545 


79,208 

■ • 




• • 

• • 



<n 



3 



H 



291,595 
291,555 
165,924 
70,034 
295,631 
188,301 



1,303,040 



u 


83 


a 


0! 


g 


2- 


P 






"S '* 


^ 


& " 


OS 

< 




M 


s 


M 




2 


;j 


ec 








26,570 


193,589 


479,121 


990,875 


33,054 


264,514 


245,346 


834,469 


16,353 


161,543 


112,641 


456,461 


20,382 


126,518 


593,483 


810,412 


25,141 


123,426 


80,307 


524,505 


49,980 


18,035 


« • 


256,316 


171,480 


887,620 


1,510,898 


3,873,038 


• • 


• • 

• • 


430,898 


430,898 


• • 


1,941,196 


4,303,936 


• • 


• • 


• • 

)TALS 


875,775 


T( 


5,179,711 



M 

H a 

o » 



L.E. 

12,497 
9,833 
8,809 

14,162 
6,984 
3,359 - 

55,6)6 
5,817 



61,463 



61 ,463 



M. 
881 
869 
054 
010 
522 
285 

621 
122 

943 



943 



— of this sum of L.E. 61,463.943: 

a sum of » 36,131.493. v^'as charged to Corvee Relief. 

and » 25,332.450. was charged to special Budget as per detail in chapter of special Budget 
The Railway Bank has cost L.E. 12,161.471 (out of which L.E. 80.388 for Balance on Asvut Earthwork Rv) 
The work in Kena is on the Sharaqi Budget and is the widening of tlie Rashwanjrah Canal. 
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5th Circle. 



Earthwork 
maintenance 



105. — The programme for 1890 in the 5th Circle which 
extends from Assuan to the end of Markaz Farshut near Ahu- 
Shushah was to maintain the existing works in repair and to 
execute as many of the ameliorations and changes as could he done 
hy the ordinary Corvee Budget aided hy L.E. 19,088.208 of 
the Loan money. Efforts were made but not successfully to begin 
work before the Council of Agriculture met by continuing the 
widening of Canals, as there is always a great loss of time in 
getting the works passed by the Council, and the delay in calling 
for tenders after the meeting of the Council is so great that usually 
the three best winter months pass by without any work being 
done. Experience was however gained for 1891. and in future the 
tenders will be called for in November and work commenced in 
December on the ordinary necessary routine repairs which must 
be done in any case, leaving the works of amelioration, such as, 
straightening banks, deepening and widening Canals, making 
new banks and minor Canals, to be discussed by the Council. 



Canal 
Clearances 
1889 & 1890. 



106. — The following table shows a comparison between the 
clearances effected in the larger Canals taking from the Nile in 1890 
and 1889 in their order on the River : — 



Name of Canal 



Hamadi . . . . . 
Killobivah.... 

Maallah 

U in- Adas 

Asfun 

Mahamid 

liavyudiyah.. 

Fadiliynh 

Shanhuriyah. 

Tukh 

Ghilasi 

SamaUi 

Rannan 

Snrf Haw.... 
Damivuiiynh . 
Rashwnniyali 
Hamraniyah . 



Work executed 
in cubic metres 



1890 



159,750 
55,651 
H3,605 
11,711 

289,192* 

i86,"744 

102,678 

131,659 

27,698 

2,485 

218,044' 

262,255 

ibandonod 

261,273' 

8t8 

2,147 



1,826,740 



1889 



87,600 

114,095 

87,240 

20,038 

149,707 

53,726 

359,380* 

109,013 

217,640* 

.39,393 

96,391 

239,552* 

053,400* 

54,9i5 

101, 4si 

61,420 

33,654 



Difference in 1890 



Mori 



72, 149 



139,424 



159,792 



• • • 

• • • 



Lkss 



58,444 
3,635 
8,327 



182,636 

5,935 

85,981 

11,695 

83,966 

8,491 

491,145 

54,915 

'60^572 
31,507 



15 



15 

i 

8 

6 
12 

8 
14 
11 
15 
15 
12 
9.7.5 
15 

7 

10 
10 

8 






10 
10 

11 

8 
9 

y 

9 
8 

11 
9 

10 

10 
12 
12 



The fiiiures marked with * include; rcmoilellin'; and rectification of the Canals, 
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The local staff which is very inexperienced in rapid work 
was augmented by two special survey parties who levelled the 
principal Canals, making out the lists of diggings and giving them 
to the contractors. 

Owing to the absence of labour and lack of push among the 
subordinates, there is always a dread that the work given out will 
not be executed before the rise of the Nile. 



107. — In the Frontier Mudiriyah, the works north of Gebol- Kmntiiir 
es-Silsilah were executed as usual by the local staff under the 
Inspector . 

In Markaz AswSn which extends from Aswan to Gebcl-es-Silsilah, 
the Sub-Governor of Aswan, Mahir Bey, executed the work of 
repairs by the Shekhs on a system of measurement. With such 
capable direction as Mahir Boy is capable of giving, this system 
leads to no bad results. A high rale was allowed to give the 
labourers means of working lo good profit. 

At Wadi-Halfa, the new Deberah Canal which was partially dug 
in 1880 was prolonged under the superintendence of the Military 
Engineers to whom a special Arab Engineer was transferred from 
Ken a. 

The amount spent in 1889 was L.E. /|7'>.78I 

and in 1890 » 1,159. .US 

Making a total of 77,297 m» for L.K. 1,0.35.229 

The Canal Avas very successful in the Nile time, as the Nile was 
very high. 

The work done in Ihc Kena Circle is shown hereafter. Certain 
details of interest are shown in the annexed tables. Thus it will 
be seen that the large cube of /i,37.'i,049 m' was executed, of which 
1,820,7^)0 are for clearing and widening large Canals, i, 894,008 for 
cleaning and widening small Canals (sayyalahs), and 653,241 m*for 
repairs to Banks and " sadds " in Canals and cuts. 

There is no doubt that the great height of the land surface 
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compared with the level of an average flood renders the Canal 
clearances far the largest work in this Circle. The basins are 
shallow and the Bank repairs consequently small. 

List showing the works of amelioration effected by the Corvee Grant 

aided by L. E. i9, 088. 208. 



District 



Name of Canal 



Farshut.. 



Domranivoh 

Hannon fe. (old Sarf Haw)... 

Sayy. Samasmah 

Khor El-Halimi 

Sayy. Kom-ei-Bega 

Sayy. Negma and branches.. 

Khor Ahou-Ayyat 

Masraf Abou-Shusha 



Rannan Cana). 
Saraata do. 



Deshiia . . . . j Marashdah CanaY & junclion. 
(Ma" - * 



ahgar Dandarah 



Kena. 



/ Der Canal & 2 channels. . 
\ Dandarah Cana) 

Savy. Tukh 

Tukh 






'anal 



Qos. 



Fadiliyah Canal.... 
Bayyadiyah Canal. . 
Shanhuriyah Giinal. 
Sayy. Karnak 



Isna 



Asfun Canal 

Maallah Canal 

Killaliyah Canal 

Sayy. "Oihah syphon 

Sayy. new Sahil Isna 

Sayy. Maharaid syphon... 



Idfu .. 



Qandiliyah Canal. . . ., 

Hodisiyah Oirial , 

Sharawnah Sayy. .. 
Sayy. Hamadi Sahel. 
Say V. Rodisivah . . . . , 
North & South Silwa. 



Hudood. 



Deberra Canal . 



Cubes 



167,27.3 
157,000 
4.'>,472 
36,395 
45,273 
23,724 
18,340 
46,538 



170, COO 

248,0H 

258,505 

23, .568 



82,621 
38,618 
31,748 
61,480 



75,0(0 
150,000 
100,000 

23,542 



289,192 
50,000 
20,0''0 
50,831 
17,984 
26,671 



126,541 
18,325 
24,397 
42,292 
7,111 
46,634 



77,267 



Rate 



54 

» 
1) 
» 
» 
» 
D 



Total 

Cubes pbr 

District 



54 , 
"* ( 



Piastres 4 



45 

Piastres 2 »/•! 
55 
51 



50 
» 



50 

49 

» 

» 
» 



71 

51 

» 

» 

» 

61 



60 



Total. 



540,015 



792,372 



214,458 



348,542 4,356 



454,678 



265,303 



/ / 



,267 



2,692,635 



Expenditure 

IN 

District 



L.K. M. 



7,290 



11,321 



3,163 



5,642 



4,131 



1,159 



37,064 



025 



574 



382 



775 



003 



917 



000 



676 



69 



List of earthwork eooecuted in 4890, in the 5th Circle. 



DISTRICT 



Aswan.. 
Idfu.... 
Isna.... 

Qofi ••.. 
Kina..., 

Dishna. , 
Farshut 



WaOI Haifa (Debem Canal). 



TOTALS.... 



S 



(A < 

s ea 

!j q 

< K 



8,011 
40,3«f» 
S8,10S 
10,774 
S4,632 

141,888 



141,888 



s s 






< 
m 
as 

as *S 
Q S 



• « 



41 ,619 
S4,84S 
71,813 
84,732 
40,89S 
17,568 



311,469 



311,469 



62,962 



62,962 



62,962 



S 

GQ 

d 

7C 



6,468 
1,686 
7,789 
21,809 
8,538 



45,690 



45,690 






M 

SB 

K 



• • 



41,619 

69,321 

113,868 

150,623 

72,878 

113,700 



562,009 



562,009 



M 

< 
a, 

M 



7,717 
20,674 
10,990 
10,670 
29,818 

5,362 



91,239 



91,232 






67,806 
244,731 
159,216 
151,571 

98,700 
2ul,841 
166,979 



1,090,2,4 



1,090,244 



i 
I 

M 

2: 



« * 



265,303 
454,678 
348,542 
152,987 
792,372 
540,015 



2,553,897 
77,267 



2 



ae 

OD 

a 
(J 



67,206 
559,370 
703,889 
630,971 
512,980 
996,909 
826,057 



2,631,164 



4,297,382 
77,867 



4,374,649 



H 
(S 

a 



L.B. 

1 ,008 
7,483 
9,998 
7,9*7 
6,092 
15,461 
12,900 

60,900 
1,159 



62,059 



M. 

095 
029 
070 
000 
014 
946 
000 

208 
000 

208 



Details of Works charged to Special Budget 4890 in the Kena Mudiriyah, 



• System 


Markaz 


Rate 
IN para 


amount 


EXPBNDITURB 


Name 


Hninadi 


Idfu 


71 
50 
51 
54 
54 
54 
Piastres 3 V, 
54 
49 
49 


126,544 

289, 192 

61,480 

258,505 

170,000 

46,538 

39,261 

248,044 

60,000 

50,831 


L. E. 

2,246 
3,614 

831 
3,489 
2,295 

628 
1,275 
3,348 

735 

622 


Bl. 

156 
8(X) 
911 
817 

.263 
988 
5'J4 

679 

208 

1 


Qandiiiyoh 
\sfun 


AsfUn 


Isna 


Fndiliynh 

Sahil Farshut . . . 


Kena 


Tukh 


Dishna 


Maivmhdah 


Ditto .... 


Dishna 


HaniiMn 


• • Ditto .... 


Farshut 


Abou S^hu^)1a 


Ditto .... 


Dishna 


Dandara 


Ditto 


Dishna 


Sjimalii 


Killabiyah 

Ditto 


Salamiyah 

Isna 


Maaliah 
Say.gibah 






Totals... 


1,350,385 


19,808 





This is exclusive ofL.E. 5,817.122 spent on the Rashwaniyah 
Canal in the Farshut Markaz directed by and paid for by Mr. Allan 
Joseph, Director of Works, Suhag. 



CHAPTER V. 
Silt in the Upper Egypt Canals. 

108. — As last year, careful sections were taken of the Canals of 
Upper Egypt which are interesting in their results confirming the 
theories brought forward in the Report of 1889. Comparing the 
years 1889 and 1890, we have the following. 

The 1890 figures are the works of clearance in 1891. 



Comparisons 

with previous 

years. 



TO 





Year 


DiSTANCBS FROM HeAD 


Name of Canal 


PICS 

8Vt 


OTD 2(K) 
width M«* 


1 

KILO. 

1.67 
1.71 


2 

KILO. 

1.69 
1.85 


3 

KILO. 

1.51 
1.16 


4 

KILO. 

1.04 
1.17 


5 

KILO. 

0.60 
0.44 


6 

KILO. 

0.32 
0.32 


7 

KILO. 

0.16 


8 

KILO. 
0.10 

• • 


9 

KILO. 

0.35 


10 

KILO. 


Unmadi 


• 1890 
! 1891 


15 
15 


1.10 
1.49 


0.03 


Asftin 

< 


^ 1890 
1 1891 


8 
8 


12 
12 


0.95 
1.37 


l.U 
1.25 


0.82 
0.09 


0.83 
0.39 


0.60 
0.38 


0.45 
17 


0.65 
0.09 


0.57 
0.18 


0.5(> 
O.ll 


0.70 


0.80 
0.06 


Fadiliyah ! 


1890 
1891 


9 
9 


11 
11 


1.14 
1.75 


1.30 
1.52 


1.29 
1.72 


0.96 
1.38 


0.50 
0.73 


0.35 
0.23 


0.22 
0.42 


0.36 
0.47 


0.2G 
0.22 


0.50 
0.48 


0.28 
0.24 


Hannun 


; 1890 
' 1891 


81/, 
81/, 


15 
17 


0.78 
1.11 


0.75 
0.84 


0.33 
0.66 


0.60 
0.66 


0^ 
0.34 


0.84 
0.30 


0.49 


• • 

0.24 


0.10 




. • 


{ 

1 


. . 


Zai'zurivtih 


1 1890 
t 1891 


9 
9 


18 
18 


0.68 
l.U 


0.19 
0.09 


0.30 
O.IO 


0.11 
0.10 


0.03 
0.10 


0.13 
0.20 


0.49 
0.10 


0.32 
0.25 


0.53 
0.04 


0.52 
0.07 


0.49 




0.57 


GirRi'iwivah 


1890 
1891 


9 
9 


18 
19 


0.75 
0.52 


0.47 
0.27 


0.32 
0.10 


0.48 
0.07 


0.42 
0.08 


0.35 
0.04 


0.32 
0.01 


0.31 
0.17 


0.39 
0.02 


0.63 
0.04 


0.32 




0.12 


Tahta 

{ 


1 1890 
1891 


8 
8 


15 
15 


0.37 
2.75 


0.61 
1.55 


0.15 
24 


0.06 

• 


0.03 

• 


0.09 

• 


0.12 

• 


0.74 
0.24 


0.61 
0.18 


0.61 
0.20 


0.47 
0.34 


Maalla ■ 


1890 
1891 


10 
9 


8 
7 


0.59 
0.86 


0.48 
0.50 


0.46 
0.63 


0.38 
0.50 


0.32 
0.50 


0.15 
0.50 


0.10 
0.50 


0.30 
0.50 


0.23 
0.50 


0.82 
0.60 


0.42 


( 


0.50 


Shanhuriyah 


1890 
1891 


8 
8 


15 
15 


0.43 
0.46 


0.35 
0.15 


0.13 

• • 


0.14 
0.02 


0.11 

0.18 


014 
0.04 


0.08 
0.10 


0.10 
0.13 


0.03 


0.07 

• a 


0.67 


Ghilasi 


\ 1890 
1 1891 


9 

8 


12 
12 


0.13 
0.31 


0.37 
0.09 


0.38 
0.41 


0.21 
0.45 


0.17 
0.14 


0.1^ 
0.18 


0.07 
0.32 


0.14 
0.28 


O.Ol 
0.14 


0.11 
0.16 


0.15 


1 


0.01 


I^hAiwah 


f 1890 

! 1891 
1 


10 
10 


9 
9 


0.8<) 
1.92 


0.90 
99 


0.51 
0.54 


0.23 
0.30 


0.24 
0.22 


0.20 
0.C9 


0:37 
0.16 


0.15 
0.10 


0.19 


0.31 


0.01 


Matanna 


; 1890 

f 1891 
1 


9 
9 


10 
10 


0.70 
1.14 


0.15 

• • 


0.07 


0.28 


0.27 


0.20 


0.09 


0.15 


0.63 

• • 


0.22 


0.66 
0.30 


Damniniyali 


[ 1890 
f 1891 


10 
9 


10 
16 


0.87 
1.35 


0.68 
0.53 


0.45 
0.28 


0.15 
0.20 


O.ll 
0.22 


0.04 
0.23 


0.11 
0.32 


0.18 
0.49 


0.13 
0.25 


0.29 
0.19 


0.03 
O.Oi 


Kasrah 


1890 
{ 1891 

1 


9 

8 


16 
21 


1.59 
1.38 


0.45 
0.50 


0.22 
0.17 


0.25 
0.28 


0.55 
0.53 


0.40 
0.69 


0.34 
0.44 


0.07 
0.50 


0.71 
1-54 


0.72 
1.16 


0.49 




0.86 



• This length is below level. 



CHAPTER VI. 
Mapping and Levelling. 



pci-souiiei. 109. — The mapping Department consists of the same personnel 

as last year, viz : — 



Mr, Ravon and four Europeans and four Arabs. 

The surveying is superintended by Mr. Robert who carries on 
the correspondence and examination of results, aided by a young 
European apprentice. 

The surveying parties consist of: — 

Mr. Zardini, Mr. Huber, surveyors, assisted by 7 Arab surveyors. 

The maps traced during the year were as follows : — 

108 Tracings for the Irrigation service. 

184 » » Technical Branch. 

45 » )) Administrative Branch. 

13 » » Tanzim. 
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110. — There were 49 original maps made, including reductions outturn of maps 

and plans. 

of older maps. 

In lithography, the European maps of the Provinces of : Girga, 
Asyut, Kena, Isna, Beni-Suef; and in Arabic, Isna and Beni-Suef. 

The only maps not printed are : Minya, Fayum, and Gizah. Minya 
has been put on the stone and proofsheets struck off during the 
year. 

There were also coloured and mounted on cloth 352 examples of 
these maps of Upper-Egypt. 

These maps are more and more appreciated every year by Tourists 
and others whose business takes them to Upper-Eypt. They are 
sold for 20 P. E. per sheet unmounted and 50 P. E. per sheet mounted 
and coloured. 247 were either given to the various Administra- 
tions or sold. 

Ml. — In November 1890, Mr. Willcocks accompanied by Mr. invesUgaUon 

aliovc Aswan 

F. Roux and two Arab Engineers again w^ent up to between Aswan 
and Wadi Halfah and surveyed the river and the cataracts. Their 
results will be noted in 1891. 

112. — In Behera, Mr. Zardini and party continued their survey suncving ia 
of Beherah and have produced a most beautiful map of the western 
part on the scale of j^. Mr. Zardini's work is very superior and 
he infuses a like zeal and ability into his Arab assistants. 
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Mr. Huber was not so successful and his results have been a 
little disappointing. Thus, in the following table the diflference in 
favour of Zardini is seen : — 



NaMK 

• 


EXPItfDITUBK 


Area 

TKIAHGt'LATBO 


Cost 
pbr fbddah 


Rats 
prb mouth 


Cost 
per fb0oan 

FOR 
SURTBTfVO 


Total Cost 
per fbddah 


Ziirflini, in Beherah... 
Huber, in Chnrbiyah... 


L.K. 

360 
267 


FKDDANS 

190,000 
100,000 


PARAS 

7.58 
10.68 


FBDDAHS 

17,273 
12,500 


12.70 
22.61 


20.28 
32.29 



The Behera survey was conducted by 5 brigades which turned 
out 6,333 Feddans per month. 

The Gharbiyah survey was conducted by 2 brigades which turned 
out 3,428 Feddans per month. 

The mapping and surveying Department including all *' Person- 
nel", etc., expended L.E. 2,590 242m.; of this sum, the field 
establishment and their expenses amounted to L.E. 1,428 642m. 



CHAPTER Vn. 



Origfinal Works. 



Original Works 113. — These works are those of a distinctly new nature 

and do not include repairs nor alterations. They do not include 
works from Special Loan Funds. Each Circle is alloted a share 
of the available money, but it frequently occurs that an exces- 
sive amount of repairs to be executed causes a diversion of 
this money to repairs. 



Expenditure 114. — The following table shows by Circles and Divisions the 
ofi8§oandi889. ^^^^^^^ ^f ^^^^^^ ^^^^^ ^^ ^^^^^, ^^orks in 1890 and 1889:— 
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Name 1890 1889 

istCircle 10,488 2.716 

2nd do 2,300 3,856 

3rd do 12,315 1,815 

4th Circle and Fay urn 15,151 9,298 

Girga Directorate. , . In Sharaqi Loan 17,899 

5th Circle Do. 2,916 

■ •^^^—^^— ■■^— — 

Totals 46,254 39,530 



The most noticeable items are: — 



115. — Six masonry Heads built L.E. 2,088 spent on large 
road Bridges over canals. Two red water syphons for the low 
lands on lake Menzaleh under the Faraskur Canal. 

The Ezbet-el-Burg Canal, the continuation of the Sharkawiyah 
Faraskur Canal fromDamietta to the Sea was dug and its land 
paid for. 

Part payment of Sahil Canal enlargement. 

iixtra works in connection with the Million Works on the 

« 

Rayyah Tawfiki were done amounting to L.E. 1,662. 



Dolnils 
Isl Circle. 



116. — No large original works were undertaken, except a Details 
bridge on the Saftl Canal near Kelline. 



117. — In Gizah, small sluices were put in for ^'Nabari" 
or Maize cultivation during the Nile Time. 

In Behera, two very important regulators were built in the 
desert basin banks. These works, though not large, were ex- 
cessively costly owing to the need of well foundations. Two 
similar Bridges in Upper-Egypt would have cost L.E. 3,500 
against L.E. 6,538 actually spent on them. 

The works in connection with the rectification of the Kha- 
tatbah cost L.E. 2,086. 

A sum of L.E. 1,417 was spent on two bridges under the 
Raihvay to pass increased supply from the Mahmudiyah Canal 
to the lands above Lake Mareotis where cultivation is rapidly 
extending. 

10 



Details 
3rd Circle. 
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Details 
4th Circle. 



118. — The expenditure on heads, regulators, culverts, and 
syphons for the Sefi Canal system again absorbed L.E. 6,392. 
These small works are excessively numerous and though their 
average cost is under L.E. 500, the total in 5 years amounts 
to a large sum. The larger syphons will be in future charged 
to the Drainage Loan. 

The Abu-Bayarah Canal, a red water feeder to the Garnusi 
basin w^as commenced this year and a sum of L.E. 2,615 spent 
on it. The remainder will be executed in 1891 and chargeable 
to Sharaqi Loan. 

Similarly a commencement was made of the Dalgawi Escape, 
a work of 15 arches to discharge the basins south of Asyut into 
the Bahr Yusif, L.E. 3,000 being spent for collection of ma- 
terials. 

The sum of L.E. 1,952 was charged to Qusheshah Escape 
(the large portion, L.E. 35,330 was charged to Sharaqi Loan). 

In the Fayum, six heads were built to canals to better the 
regulation. A large sum was alloted to the Fayum, but owing 
to the failure of the Contractor to burn bridks, it was diverted 
to other works. This sum will be restored next year. 

In Girga and the 5th Circle, all works of a new type are 
charged to the Sharaqi Loan and do not figure in the Ordinary 
Budget. 



CHAPTER VIII. 



Works for prevention of Sharaqi. 



Allotments. 



119. — A Loan L.E. 800,000 having been obtained, the sum 
of L.E. 161,009 was set aside for the works which will lead 
to the distribution of the Nile Flood water even in bad years. 
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120. — The land in Upper-Egypt is divided into systems or . Division 
chains of basins distinctly separate from each other, by rocky 
or gravelly ridges or by large offtake Canals from the Nile. 



121. — These works are grouped into 7 classes: — Division 

inlo 7 classes of 



i) Works destined to carry the water of the southern system 
into the northern system, so as to irrigate the higher portions 
of the northern system and to bring the water of the southern 
system into the northern to make good deficiencies at the time 
of emptying the basins. These consist of: syphons , rock cut 
canals, and aqueducts. 

2) Regulators at the northern end of a system to serve three 
purposes : — 

a) To diminisn the water in the system during good Nile 
Floods when the system is overcharged. 

b) To empty the system slowly at the time of **Sarf" (em- 
ptying of the basins) and thus lead to properly arranged sowing 
of the seed in the soft mud. 

c) To give the last basin of a chain red water direct from 
the Nile by opening the regulator and giving the water of the 
rising Nile backwards into the basin in which the Regulator 
is situated. 

3) Regulating Bridges in the cross banks ( Salibahs ) of the 
basins to admit of the basins being kept at a uniform level in 
good Niles by passing water through them and in bad Niles 
to conserve the water by ponding it. 

4) Enlarging and deepening Canals of supply. 

5) Extending them through their system in the riverain lands, 
so that the basins of a system may each be fed by red water 
instead of the old practice of allowing the Canal of supply to 
run through the basins in succession. 

6) Digging and enlarging the smaller Canals of distribution 
called '^ Sayyalahs ". 

7) New Banks for the division of existing basins into two. 



Works. 
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.^*^«»n 122. — The progress made in 1889 and 1890 to the realiza- 

XI loo9 And lo9u* 

tion of the programme drawn out in 1888 was as follows in 
each system, commencing from the west side of Kena-Isna. 

lamadisystem. 123. — In 1889, one escape and culvert made. In 1890, one 

regulator half finished (Mamariyah Bridge). 

The Ramadi Canal deepened to 8 Vs cuhits AswSn in 1889 
and the Qandiliyah Sayyalah deepened and widened to 9 metres 
bed on 10 cubits. 

Asfun System. 124- — In 1889, Commencement made of deepening to 8 cubits 

and widening to 12 metres the Asfun Canal. This work was 
carried on during 1890, but owing to the incapability of the 
Contractor due, as he says, to want of labour, this Canal was 
not finished in August 1890 and the final work will have to be 
done in 1891. The head of this Canal, a fine masonry work, 
was put in order in 1890. 

The lower end of the Canal (formerly the Mahamid) was ex- 
tended 6 kilometres. 



Fadiliyah 
System. 



125. — In 1889, the Ishara Regulator was built, and in 1890, 
the Dandarah Escape, the Taramsah Regulator, the Hod Taramsah 
Regulator wore built. 

In 1889, the Fadiliyah Canal was widened to 11 metres on 9 
cubits: the Shaat Canal was extended 3 kilometres and the Der 
Canal was widened to 12 metres bed on 10 cubits bv the 
Corvee. 

In 1890, the Shaat Canal was deepened and widened to 10 
cubits on 10 metres bed. 

The Isharah Cross Bank was made in 1889. 



Sahil Fiu-sliul 
System. 



126. — In the Sahil Farshut system, the earthworks of 1889 
were: Rannan Canal widened and deepened to 15 metres bed 
on 9 cubits : the Damranivah to 10 metres bed on 10 cubits. 

In 1890, the Mardshdah Canal was practically entirely dug 
to 9 metres width on 9 cubits on a length of 17 kilometres. 



The Rannan was further widened to 17 metres on 9 cubits and 
the Rashwaniyah spoil banks were removed in Ihe Nile time 
and the lower half of this canal was deepened and widened to 
12 metres on 11 cubits. 

Five "Sayyalahs" were remodelled near Farshut and Bahgurah 
and one for the west of the Rannan Canal. 

A bank to Central Dahasah was made. 

In masonry works, the Rashwaniyah syphon begun in 1889 
was completed in 1890: the Haw Escapes (a double work) were 
made out of old disused works : the Abu-Shushah Escape was 
made on to the Nile to drain Hod Samhud, the last basin of Kena. 

Three Sayyalah Heads (Group Khor Abu Ayat) were made near 
Farshut to control the supply. 

All these, except the lower half of the Rashwaniyah syphon, 
were made in 1890. 



To return to the extreme south, the small isolated portions on 
the left between Gebel Silselah and Isna had Canals deepened 
and widened in 1890 to 12 cubits. These Canals are very unsa- 
tisfactory, as a low Nile can never fill them properly. 

127. — In masonry in 1889, the South Salamiyah Regulator KiUabiyah 
was built and materials for the syphon Qibdh collected. 

In 1890, the Qibah syphon, the north Salamiyah Regulator were 
built and near the latter a culvert for red water to Hod Sala- 
miyah North. 

In Earthwork in 1889, the Killabiyah Canal was deepened to 
11 cubits on 7 metres bed width and the Maallah Canal to 
10 cubits with a bed width of 8. Some stony portions of the 
Killabiyah were deepened and the Canal was extended down 
to the South Salamiyah Bridge. 

In 1890, the Killabiyah was further deepened one cubit on 
the same bed width and the Maallah remained intact. A Sayyalah 
from the Qibah syphon was dug for 6 kilometres to bring the 
high level water along the Sahil. 
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ii/i)ry«.jiy/.ii i28. — The Bavvadivah Canal in 1889 was deepened and 

widenc'd to l.'j melres bed on 9 pics and much straightened. 

The Mahgar Huzzam was deepened and connected with the 
sfjuthern high parts of the system to the south ;the ShanLuriyah) 
and the flow of water rendered more rapid. In I89<), the 
Sayyalah Karnak was deepened and widened in the first half of 
its length to 4 metres bed width on 10 cubits. 

In masonry works in 1889, the Damamil (wrongly named 
Higazah) Regulator was built on the Higazah '^Sayyalah" and the 
Aslishi Escape on the Nile entirely remodelled. In 1890, no ma- 
sonry works were done. 

siviuiiuHyiiii 129. — The earthwork in this system consisted in 1889 of 

widening and deepening the Shanhuriyah Canal to 15 metres 
bed on 8 pics. In 1890, eleven kilometres were deepened from 
kilometre 19 to 30, and the omissions and errors in the first 
19 kilomelnjs rectified. 

In masonry in 1889, nothing was done. 

In 1890, the Shanhuriyah Canal Head was begun and car- 
ried to Floor level. 

ohila^ii sysioin. 130. — In earthwork in 1889, the Ghilasi Canal was deepened 

lo 8 cubits, and the Samata Canal, a sahil Canal joining up 
numerous local ''sayyalahs", was dug 5 metres bed width on 10 
cubits. 

Ill 1890, the Ghilasi was onlv cleaned and the Samata widened 
to 9 metres bed width at head decreasing to 7 and 5 metres and 
carried on to the Hamad Escape. The junction Canal Qasr, to 
take the southern basin water under the Tarif Canal for the Ghe- 
ziret Qasr es-Salamiyah, was dug on 12 cubits and 3 metres bed. 
The masonry works in this system consisted of the important 
L^scape Hamad on lo the Nile and the Regulator Hamad lo the 
junction Qasr Canal. 



To return lo the West Bank of Ihe Girga Mudiriyah. 
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131. — In this most extensive system, the earthwork was not 
prosecuted with vigour pending the construction of the neces- 
sary masonry works to control it. 

In 1889, in earthwork, the Zarzuriyah Canal was widened and 
deepened to 16 metres bed on 9 cubits: The Um-el-Tubul to 
11 metres bed on 9 cubits: The Zarzuriyah was prolonged 5 
kilometres on 9 metres bed on 10 cubits, and the Girgawiyah 
was widened to 18 metres bed on 10 cubits. 

In 1890, the Rashwaniyah, north of Kasrah syphon, was deep- 
ened and widened on 10 cubits and 7 metres bed width to 
the Uthmaniyah *'Sayyalah". 

The Zarzuriyah was deepened and widened to 18 metres bed 
width on 9 cubits down to its 24th kilometre, and its prolonga- 
tion .deepened and widened to 9 metres on 9 cubits. The Gir- 
gawiyah Canal was deepened to 9 cubits on a width of 18 
metres, and its prolongation through Hod Suhag under the 
Suhagiyah Canal by the syphon to join the Aulad Nus6r was 
carried out on a bed width of 15 metres on 9 cubits for a dis- 
tance of 10 kilometres ; of these kilometres 7 wore done from the 
Railway earthwork. The Ambariyah ^'Sayyalah" was deepened to 
11 cubits on 5 metres bed. 

In masonry in 1889, the great Suhag syphon was built up to 
bed level also the Kasrah syphon. Materials were collected for 
the Zarzuriyah syphon. The Suhag escape was partially built. 
The Khanansah culvert was also built for a ''hoshah". 

In 1890, the Kasrah, Zarzuriyah, and Suhag syphons were 
finished, also the Suhag escape. 

The regulators Beni-Himel east and Magabrah N'' 1 were built. 
The Abu Bakkar ^^Sayyalah" Head was built to deliver the Rash- 
waniyah water into the Beni-Himel west basin. The Bindar 
syphon which blew up in 1887 was rebuilt and the Bardis bridge 
on the Zarzuriyah Canal was widened and thrown out of gear 
as a regulator. 



Sou Ih Suhag 
System. 



132, — In earthwork in 1889 in this system, the Tahta Canal Noiih suhag 

Svstcm 

"vwts widened for 6 kilometres on 15 metres bed and 8 cubits 
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and beyond that to Join the Enebis Canal at the 13th kilometre 
on 9 cubits and 13 metres. This work was partly in old Canals 
and partly wholly new. It was done by the Corvee. 

In 1890, the Aulad Nus^r Canal was connected with the 
Girgawiyah Canal coming from the Suhag syphon and widened 
to 10 metres bed on 8 cubits down to the Samarnah basin. 
The Kilfaw Canal was connected also through the Tahta syphon 
under the Tahta Canal. The Beni-Hilal Canal connecting the 
Aulad Nus^r Canal with the Beni-Uilal water was made for 6 
kilometres G metres bed width on 9 cubits, of this length, 5 
kilometres were made from the Railway borrow pits. 

The Qaw Canal taking from the Tahta Canal and irrigating 
the SahiJ of the Nile down to Tiraa was dug for 10 kilometres 
with a bed width of 6 metres and on 9 cubits, and joined on 
to the old Mishta Canal which it supersedes; of this, 8 kilo- 
metres were made by the Railway earthwork. The Shaturah 
Canal was prolonged from the Madmar bsisin to the middle of 
Beni-Smia basin on 9 cubits and a varying bed width from 6 to 
4 metres. Tlie entire length, 9 kilometres was dug from the 
Railway borrow pits. 

The masonry works of 1889 were building the Tahta syphon 
up to the arches. 

In 1890, the Tahta syphon was liuishcd and the Naga Tamam 
double regulator was built. 



Khiyam System. 133. — In earthwork in this system, the work of 1889 was 

deepening the Ha wis Canal to 10 cubits. 

In 1890, the Tarif Canal was dug from the new Tarif Canal 
head on a bed width of 6 metres on 10 cubits. The Mahgar 
Tarif or continuation of the Tarif Canal through the rocky spur 
was widened and deepened. A new "Sayyalah^ called the Umm- 
Rukhamah was widened and deepened to 4 metres bed width 
on 10 cubits. 

In masonry, there was nothing done in 1889, save collect 
materials for the Tarif syphon. 

In 1890, the Tarif syphon and Canal head was built. • 
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134. — The earthwork in this system was in 1889, the deep- Akhmin System, 
ening of the Lahaiwah Canal through a long sand and gravel 
ridge to 10 cubits and widening it to 9 metres bed. 

Thelsawiyah Canal was deepened to 10 cubits on a width of 10 
metres, the height of the old syphon in the 3rd kilometre prevent- 
ing any further deepening. The Canal was also diverted on to the 
Sahiland carried along the Sahil to the extremity of the system 
on a bed width of 5 metres on 9 cubits. 

In 1890, the Lahaiwah Canal was prolonged some kilometres 
and two ''Sayyalahs" made to distribute the water in the Akhmim 
basin . 

The Isawiyah Canal was widened to 7 metres bed on 9 cubits 
from the 12th to the 19th kilometre and below that to 8 metres 
bed on 8 cubits to make up banks. The Canal was also extended 
to Gebel-el-Haridi to fill the rock cut Canal that was dug through 
the hill on a width of 7 metres at a cost of L.E. 6,910. This 
cutting was done by Messrs Dela Fite and Co. The Contract- 
ors attacked the rock with great vigour and displaced^ partly by 
blasting the rock to the average depth of 3 metres on a length 
of 2,500 metres. Great credit is due to them for their push 
and energy. The rock cut Canal was joined up to the Khizn- 
dariyah old head, and now we have a clear run from the Isa- 
wiyah head along the Sahil for 43 kilometres to the Nawawrah 
syphon. 

In masonry in 1889, there was nothing done. 

In 1890, the Gallawiyah escape, a combined work of 3 Re- 
gulators, was built at the outlet of the system to prevent flood- 
ing on the rock cut Canal. 



135. — This system is the first in the Asyut Mudiriyah. Ktondariyah 

The works have been delayed in this system and in the next 
owing to the necessity not being so pressing. 

In 1889, nothing was done, save to collect materials for the 
Nawawrah syphon. 

In 1890, the Khizndariyah Canal was deepened and w^idened 
to 12 metres bed on 9 cubits, but [this was not fully executed. 

11 
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The D^bis ^'Sayyalah" was dug in Nawawrah basin to bring 
the water on from Gebel-el-Haridi. 

The masonry consisted of the Nawawrah syphon which was 
completed. 

Abnuh System. 136. — The earthwork in this system in 1889, consisted of the 

deepening the MSannah Canal to 9 cubits on 10 metres width. 

In 1890, no works of an anti-sharaqi type were undertaken, 
save clearing out the gravelly Canal between the Khizndariyah 
and Abnub systems. 

This ends the detail of the works to prevent Sharaqi in Isna, 
Kcna, Girga, and Asyut. North of this chain of provinces, the 
Ibrahimiyah Canal commences, and owing to the long series of 
basins, there is not much danger of Sharaqi, save in very iso- 
lated spots. 

The basins between the Sefi tracts and the hill are however 
deprived of red water, and it has been thought advisable to 
charge to the Loan the cost of making the red water Canal, 
the Abu Baqara, in the province of Minya. 

There was no expenditure in 1889 and in 1890, from the 
loan money. 



CHAPTER IX. 
Special Budget Expenditure. 

Expendituiv 137. _ Qn Ihc Loan of L.E. 800,000, the following has been 

outof the Loan. ' ' ^ 

spent. 

L.E. Ii9,535.155, Masonry Works Sharaqi. 
» 54,016.538, Earthwork Do. 

» 38,879.000, Drainage. 

» 132,747.707, Works in connection vv^ith the Million. 
)) 39,712.000, Rayyah Beherah. 

L.E. a4,890.400. Total. 



138. — The Masonry of the Sharaqi Works is given in delail in sharaqi 
lUe following table. 

139. — Mr. AllaD F. Joseph directed the principal ones in North KsiabiiHhmont. 
Kena and Girga. He was assisted by MM. Kuhlentlial, A. Sacks, 

and M. Stent, who did well. . . 

140. — The works were built with great precision and in a „/i^^"'fc 
remarkably workmanlike manner. ' The whole of the skilled labor 

come from Cairo, but it is lo be hoped, that the years work will 
have taught the Upper-Egypt mason something in the art of masonry. 
His face work in mosques, etc., is very neal, but his walls and floors 
in hydraulic works bad, and it was found nearly impossible to 
employ him, although the pay was 50 "/o lower than the Cairo 
mason. Upper-Egypt is also very backward in quarrying stone. 

List of Works executed in the 5th Circle, chargeable to Sharaqi Loan ■f890 . 
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141. — The Loan of 1890 for L.E. 800,000 rendered it possible 
to push forward the drainage system of the Ibrahimiyah Canal and 
the Delta. 

In the Delta, L.E. 10,395 were spent in dredging the inlet into 
Lake Menzalah. A special dredger was got out for this wild-out- 
of-the-way spot and il has cleared a deep channel for the outlet of 
the drainage to the North East of Mansourah. The outfall is much 
improved. The actual work done in 1890 was : — 

L.E. .10,395 
7,149 



1) Dredgin? in Lake Manzaleh. = 259. 874 m' 

2) Umum-el-l!ehera drain = 300,987 »■ 



3) bahr-el-Bagar draia.. 



: It0,t90 » 



3,151 



Total 873,276 m' L.E. 20,695 
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Thcsumof L.E. 7,149 was spent in deepening the drain running 
iato this part of Manzaleh called the Masraf Umum-el-Beherah. 
The lower and middle reaches were widened and deepened. The 
Daira Saniah Lands will profit much by this. 

L.E. 3,151 were spent in dredging the Bahr-el-Bagar, thesouthern 
drain of the Province of Sharkiyah. The work done has only been 
partial, owiTig lo the slowness of the dredging. It is hoped that this 
work may he finished in 1891. 

142. — The total of the expenditure in the 1st Circle was L.E. 
20.695 representing a cube of 873,276 m*. 

1/|3. — In the 2nd Circle, the drain N" 1 draining between the 
Damietta branch of the Nile and the Bahr Shibin was graded 
throughout and the project prepared. The work was only partially 
executed in 1890 by an expenditure of L.E. 6,239 representing a 
cube of 2^9,560 m* at L.E. 0. 025mill. 

The expenditure of the Circle is brought up to L.E. 6,907 by 
an expenditure of L.E. 667 on iron pipes for syphon passages for 
irrigation water. 

144- — In the 3rd Circle, the project of the Edku drain was 
elaborated. This drain will drain the triangle between the Railway, 
the Nile, and the Mahmudiyah Canal into Lake Edku. A syphon was 
made under the Mahmudiyah Canal out of the Million Loan. The 
lower half of the drain was executed in 1890 at a cost of L.E 4,277. 
This sum includes 250,000 m' on earthwork costingL.E. 3,996 and 
L.E. 94 on syphons. The balance on petty establishment. 

14^, — In Minya and Beni-Suef, the sums of L.E. 5,658 and 
L.E. 1 ,342 respectively were spent in deepening the Muhit drain. 
There was no special project got upj as these projects have been now 
waiting for several years for want of money. This sum of L.E. 
7,000 represents 514,741 m* of work. 

The drainage projects have not made much progress owing to 
the difficulty in arranging for the surveys and the slowness of 
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dredging operations when the projects are sanctioned. The lines 
are all well determined, but progress is slow. The only time for 
work without dredging is from March to August. 

The following is a list of expenditure on Drainage Works in 
each of the four Circles of Irrigation : — 



PROVI>fCE 


• 

Name 


Cost 


Total 


Dakohlivali 


Dredirinc: ManzalAh Lake 


10,395 
3,152 

7,148 




do. 


Widening ^deepening Bahr El Bakar drain . 
do. deepening Omum EI Behera drain. 

Reniodellinfi: drain N** 1 




do. 






20,695 


Gharbivoli 


6,028 
211 
667 


do. 


Shubrababel drain N°l..." ,.,. 




do. 


Metal pipes for drain N° 5., 






Edku drain 


6,907 


Hehera 


4,277 




Muhit of that province 


4,277 


Beni-Suef 


1,342 




Muhit of that province 


1,342 


Minva 


5,658 


* 




5,658 






Total L.E 


38,879 



layyahBohora. 146. — A grant of L.E. 45,000 was made for deepening this 

Ray yah. This money has been spent in addition to the Ordinary 
•Budget. The aid was most satisfactory, as it enabled the Rayyah to 
be opened in April reducing the cost of pumping in 1890 by about 
L.E. 12,500, and it will enable us to dispense altogether with 
pumping in 1891. This will save about L.E, 34,000 in 1891. 
The return on the money is remarkably rapid ! 



CHAPTER X. 
Drainage and Reclamation. 

Progress 147. — The Drainage of the low lands in the Delta has been 

""draTnnfro.^ pushed ou in the last 3 years as far as possible by Ordinary Funds 
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and undoubtedly much good has heen done. The financial results 
are still quite obscure, as in the Revenue Department the only 
practical test of results is decrease of arrears of rent. If a drain 
benefits a man's land and the tax is low, the owner gets all the 
profit and the Government nothing, unless the owner has arrears of 
rent against his name. In the case of abandoned Lands, the Govern- 
ment rents them, but its agents never can say to what cause they can 
refer the amelioration or even give an idea on what drain they are 
situated. It has been found impossible to get satisfactory statistics 
in time for this Report, but efforts will be made during the year 1891 
, to get reliable statistics out of the Finance Ministry. 

148. — The most notable points to which attention may be Notable iK)int8 in 

reclamation, 

directed are : — 

1) Reclamation of the Salaqus lands by the Dairah Saniah. 

2) Drainage in the Fayum. 

3) Golmatage at Tamai by the State Domains. 

4) Amelioration of Markaz Arm in the Province of Sharkiyah. 

5) Golmatage at Bassendilah in the Province of Gharbiyah under- 

< 

taken by Mr. Willcocks for the Daira Saniah. 

6) Drainage reclamation on the Masraf Umum-el-Behera and 
' consequent extensive increase of cultivated area. 

A few fragmentory notes are adjoined when possible on these 6 
localities. 

149. — On the Reclamation of Salaqus Lands, Major Brown j^^^,a^^"|'o^ 
writes as follows : — 

The Dairah Sanieh made a grant of L.E, 1,100 for carrying out an experiment 
to test the ^alue of my proposals for the reclamation of the Salaqus lands. 

The area included in the experiment is 738 feddans. The sketch map 
opposite will best explain in what the works consist in principle. 

The 738- feddans are divided into 3 '• ^Hoshahs" and the head on the Feshn Canal 
and the escapes are designed to be suitable to the following programme. 

The head is opened and water allowed to flow into the Hoshahs in such 

a way that they may each fill at the same rate, this result being secured 

by the iron pipes in the channel, the discharges through which are regula- 

- tod by vertical stakes driven in front of the pipes as required. While the 

^^Hoahahs" are filling the escapes are kept closed; when the Hoshahs are full, 
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the escapes are opened to such an extent as to keep the water at the level 
whicli fully floods the Hoshahs. Lastly the head is closed and the Hoshahs 
emptied and allowed to dry. 
The time of each operation is : — 

7 days to fill 

7 dovs to flow 

7 days to empty 

7 days to dry. 
This series is begun in November and repeated until at last the end of 
February probably later. At any rate, three washings can be given during 
tho winter. During the following floods, red water will be passed over the 
land, and after the water runs oS", ^'Barsim** and beans will be pii>n»a<i if 
••liiu-sinr* is planted the washing can go '^n while *'lhe Barsim'* is on the gn>und. 
This is a process of surface washing, in which the salts brjught t) the 
surfiice aiv dissolveil and carried away in the water. It is therefore best not 
to be to> sanguine ab.^ut the results, as th>se wh) have experience cast 
discre^lit on this method and prophecy failure. They say that salts most be 
tbrce\.i downwarvls into deep drains, and not drawn upwards. I believe 
tho ex^vrienoe of AbiiqT Lake reclamation teaches this also. Nevertheless 
it is well to :rlve this surface washintr svstem a trial before res>rtini: to the 
exp^»nso auvl loss of land in pr.^viding suScIent deep drains to work the 
uior^ appr>vevl system, as the salaqus lands are not saturateii with salts to 
tho same extent and depth as tho Ab>uqlr lake lands, and the less exp'-^nave 
uiethvi •*:,:, succeevi.aad if .Lv> ^•J^' succeed.:: can always be o^nverte-l iat j the 
^:hor mothv>l bv aliioi: more dra:2.s with'>,it I«>sin^ asv of ihebened: of the 
oxjv:id:ture already laowirre^i. Tho cost :-f:iio mas.ary works Can:il. an i drains 
o:i:L:o r^<S f-rxlaas trev.uo-i was a: ;ho rate of L.E. I ^ , i ro-Iim. The Con- 
trAccor \v1l.^ uialo ;i:o culvors aai banks- his :5enr«i 's*:» he lells mei to 
rv::: :ho wj^'i- ;: ::;e ?t^ foiians :r:2: :he E'jiirah Lz 1S&2 a: L^. 2 a 
to«i.:A'.i. He. a; aay rate, has coaf irZvre :hi: :Jie o-en:::sis will sico^e-l. 

. * ^. 

^: -^. .^.* "JL*. -' -o.^^j ^Vi -^ ,^,g ,^> >»c»^>'4-'.!^ yi 

yi;/.r ?r.^vu h.j^ rw-vctlv vj:*I-j:\vc ti-e Sl-j:iir to erf*:; stone 

jLCvurjLi.ly i-:Muiitec. 

liv . :«!:-' r irj^ru^ Kur teiik ifti Tttoi^^ah. appears to have 
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In the TamaiTaflish (H,897 feddans; value L.E. 181,535), 
the following statistics arc given to show the conditions of the 
colmatage operations : — 





YSARS 


Name 


1887 


1888 


1889 


1890 


lAiiigili of private Oiiials, in KiJoroelres 

Puhlic Canals iKiSj&ini? llie estate 


18 


24 28t/, 
iS ICilnmptrp«& 


29 V, 


Lentrlh of ori vale drains. Kilometres 


5 10 Vt 16 19 
13 Kilometres 


Pulilic di*ain ^Tuniai and Ni^m) 







Length of Hr>ads, in Kilometres 

Area warped each yeai\ Feddans 

Co/d exi»ended, in Kantars 

Qj.st, in piastres 

Exf>endilure on Tanals and Di'ains Piastres 

Ex|K>nditure on Hoads (conservation and main- 
tenance) Piastres 



No. of Engines for lifting water. 
Indicated total IP 



42 4, 


421/. 


47 


1,323 


1,866 


2,768 


3,U2 


4,925 


6,022 


17,050 


36,703 


35,119 


25,160 


29,997 


37,813 


15,546 


2,977 


5,459 


15 


16 


16 


159 


199 


199 



50 

2,861 

2,717 V, 
16,944 
^,303 

3,042 

14 

177 



Of the total area, there were rented in 1890, 4,995 Feddans. 

The crops during 1890 cultivated directly by theDomains were : — 

Cotton 1 ,195 Feddans . 

Barley 1,133 » 

Beans 300 » 

Clover 2,030 » 

Wheat 836 » 

I may add that Mr. Garstin helped the Domains much by clearing 
the Government Canals, to carry the larger amount of water 
required for the colmatage operations. 
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CHAPTER XI. 
Navigation. 

152. — The navigation in Egypt is confined to certain trunk Extent of 



lines in the Delta, viz : — 



navigable lines. 



Central Delta. 

The Barrage to Mehallet Kebir by the Bahr Shebin . 
The Barrage to Kafr-Zayyat and thence to Kuddaba Lock into the 
Nile by the Baguriyah . 

Eastern Delta. 

The Nile to Ismailiyah and Suez by the Ismailiyah Canal and 
its branches and to Zagazig by the Wadi Canal. 

The Barrage to Mansurah by the Rayyah Taufiqi, thence by the 
lock to the river or on to Manzaleh by the Bahr Saghir. 

The Barrage to Zagazig by the Rayyah Taufiki and Bahr Muez. 

Western Delta. 

In Beherab, the Mahmudiyah Canal is the navigable line betv^een 
the Nile and Alexandria . 



153. — Navigation in Egypt is much hampered by tolls in the 
Delta and because the thorough lines are not yet in full working 
order. The number of boats passing through the Atfeh Lock at 
the head of the Mahmudiyah Canal has much diminished of late 
years owing to the water being stopped at the Barrage. The 
following table shows this : — 



Tolls. 





N° OF Boats 










Entering 




JiOATS 


Ardeb 


Season 


AND Leaving 
Canal 


Ardebs 


PER Diem 


PER Diem 


1884 - 1885 


10,198 


2,058,939 


27.9 


202 


1885 - 18»6 


8,760 


1,811,918 


24.0 


206 


1886 - 1887 


8,662 


1,696,200 


23.7 


196 


1887 - 1888 


5,955 


1,037,676 


16.3 


174 


1888 - 1889 


4,964 


860,688 


13.6 


173 


1889 - 1890 


5,532 


1,046,168 


18.5 


189 



9i 

^rf'iyJtkS ^'''^ ~ ^^'*^ ^^^ ''^^'*' ^^ ^*^^ ^v-?ry disastrous year lo the 

The .Sh ihnh f-iKrk Lsmailiyah Canal, after haTin^ stood well for 
18 ye^r=. -ir^fiiknly tzr^^ked aa*l the right doTmstream Trail fell 
forAar! in r^nch a way that the lower gate became immoveable. 
It hasi b^n r*>cently laid dry and the feci has been discovered that 
though Ih-^- parts above the fl«x>r are made of extremelv hard well 
set stone Tu^>onry in cement, the foaniiations are exceedinrfv bad 
The concrete ha.s been thrown in any how and is much mixted 
with i^nd showing probably that the springs were not sufficientiv 
kf-pt down- 

The .Siryako!5 I>jck shows signs of yiehiing. This is at kilometre 
18 of Ih*' I-srnailivah Canal. 

The I^hr Saidi Lock built in 1887-88 -has also cracked, but not 
in ft way tohin»ierils working. 

iiu^iUfn^tU'UAu ir>r>. — There can b^.- no doubt that at the locks, lolls of a piastre 

or Iwo are levied on all bi^als and p-Thaps even more. It is incum- 
U;nl on the Insi»eclors to try and put a slop lo this. Perhaps the 
ill^'gitirnate fees are trifling, but a little thing like, this taken at 
every lock will .so^>n stop navigation. 

To avoid a very small lock due, the natives carrj' their goods 
round the Lwksbv carls. 



CHAPTER XU. 
Crops. 

(u,\U:r\i(,u I of;. — Up to the present, we have not succeeded in obtain- 

J fig nny reJinble statistic about the actual area of crops culli- 
vjiled. The Finance Ministry sent round lo the Irrigation 
l)cj)arlin('nt the names of a number of selecled villages. A small 
slip was furnished to the District Engineers and others who 
\V(*ro nuju(^st(»d lo investigate the areas of the various crops 
grown in the cours(» of the year. The result has not yet been 
disclosed. 
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157. — Mr. Willcocks himself at the same time put in hand the .Mr. wiiicocks 

^ imvcstigations. 

investigation of the cropped area. His measurers were the surve- 
yors of contracts aided by apprentice Engineers. He checked 
80,334 Feddans in Menufiyah out of a total of 340,000 Feddans 
with the following result in the Flood season : — 

Crops sown in Summer • 3(3 per cent. 

)) )) » Nile Time 57 » 

Uncultivated, i. e. Fallow .• 7 » 

This shows that in the Nile timiB practically, the whole 
area is under cultivation. The winter measurements of winter 
1890-91 are not yet complete. 

The Province of Menufiyah may be considered as essentially 
cultivated by small tenants. The southern districts of Gharbiyah 
on the other hand are more in the hands of large proprietors. 
Here the proportions are changed. They are : — 

Crops sown in Summer 44 per cent 

» » Nile Time 39 » 

Uncultivated or Fallow 12 » 

In the Northern districts of Gharbiyah in the poor lands 
bordering the Lake where, owing to failure of supply combined 
with a falling market, rice cultivation has largely decreased, 
the summer sown crop is cotton principally. The '* dura " 
( maize ) does not produce much. The cotton is from 69 
to 72 per cent of the cultivated area. This state of affairs cannot 
of course last, as the land is poor and will not stand inces- 
sant cropping with cotton, but as the excess of cotton results 
from the forced abandonment of rice owing to failure in sum- 
mer supply, we may hope that by the time, they have thoroughly 
worn out their land, the cultivators will be able to return to rice, 
owing to an increase of supply in summer. 

The gradual increase of area under summer crop in the higher 
lands and the non expansion of the water supply makes the 
prospect of the lower lands most gloomy. There is only one 
bright side to the question. Cotton in the law lands Requires 
much less water than cotton in the higher lands, and thus a 
very little water goes a long way. 
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Outtum 
of cotton . 



158. — The outturn of cotton in Egypt as known by the exports 
merchants show that the cotton crop w^as the largest on record and 
is estimated at 4,100,000 kantars. An increase of 900,000 kantars 
over last year. This result is due to the better outturn per feddan 
and to the excellent way in which the water was distributed. 



lujor Brown's 159. — Major R. H. Brown has furnished the followine: inte- 

DOleonthe •* " o ***«'^^ 

ibraTiJnfnr ^^^*^"^ ^^^^ ^^ ^^^ CTo^s in the Ibrahimiyah Canal and its 

branches. 

The figures in the table below give the quantity of cane brought to 
the 6 Daira Sanieh Factories iu the 4th Circle and the total Sugar produced 
in kilogrammes : — 



Factory 


From 


Skason 


Cane of 


1880 


1879 


1881 


1880 


1882 


1881 


1883 


1882 


188i 


1883 


1885 


188i 


188) 


1885 


1887 


1886 


1888 


1887 


• 1889 


1888 


• 189.) 


1889 


• 1891 


1890 



Quantity 

of Cane 

Worked 

Kilogrammes 



878,127,480 
106,453,890 
330,128,6i7 
219,604,230 
380,036,128 
447,659,076 
50(5,612,5^)5 
494,380,080 
468,524,794 
377,227,665 
342,103,590 
500,885,955 



Total Sugar 

Produced 
Kilogrammes 



27,253,035 
8,19i,320 
27,145,1-^5 
18,038,022 
30,035,298 
n8, 469, 770 
43,807,500 
42,046,920 
43,259,968 
35,572,365 
31,314,150 
52,128,703 



Remarks 



Very high summer level in Nile. 



Very low summer Nile, 
do. do. do. 



m 



• From figures furnisehd by Ventre Bey in Qanlnrs, kilogrammes being obtoined by 
ultiplyiiig yaiiUii»s by 45. 
Tbe ToUil Supir produced in 1890 is adculated by proportion from N** 1 Sugar produced 
(907.397 Qunntnrs) 



Comparison 

OF 

Factories 


Cane Crushed. Qantars 


Sugar N« 1 Qantars 


1888 


1889 


1890 


1891 


1888 


1889 


1890 


1891 


nil)a 

Maghagiiuh . . 

Matuf 

MinyA 

Abu Quixias. 
ftodoh 


1,524,426 
2,220,973 
1,870,513 
2,279,773 
1,053,277 
1,515,838 


1,250,763 
1,455,750 
1,1U,968 
1,723,024 
1,217,716 
1,590.616 


l,l>80,2i5 
1,108,35i 
9i5,47l 
1,665,4(»9 
1,194,337 
1,408,486 


1,8^)0,991 
2,0il,895 
1,828,0:)7 
2,148,910 
1,450,780 
1,800,166 


105,813 
151,303 
134,113 
156,949 
75,265 
110,248 


82,280 
104,792 

79,366 
126,280 

91,761 
118,921 


88, -82 
75,388 
61,670 

130,248 
84,120 

101,873 


147,042 
154,309 
158,728 
184,601 
117,142 
145,575 




10,461,800 


8,382,837 


7,602,302 


11,130,799 


733,691 


603,403 


545,081 


908,397 


Price at which sold P.E........ 


60 to 63V, 



t 

N.B. - The vears given are those of the Factory Season, but the figures give the resul 
of the Crop of* the year before. 
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Table of Cane received by and Siiya}^ outturned by the Damans Factory 

of the Daira of the late Sultan Pasha. 



Year 

FACTORY 


Si'GAR Cane 

CRUSHED 


SlGAR No 1. 


Sugar N® 2. 


Sugar N® 3. 


Total 


SEASON 


QA^TARS 


QAKTARS 


QANTARS 


QANTARS 


OAIfTARS 


1884 

1885 

1886 

1887 

1888 • 

1889 

1890 

1891 


258,855 
258,406 
250,426 
272,984 
274,549 
276,505 
266,218 
328,421 


17,201 
17,356 
16,92 » 

16,872 
17,590 
18,477 
18,047 
23,951 


4,540 

5,015 
5,062 
^,14I 
4,606 
4,819 
4,701 
not yet 


1,449 
2,349 
1,723 
1,8!)0 
1,440 
1,352 
1,035 
oulturncd 


23, 199 
24,720 
23,705 
23,903 
23,636 
24,648 
23,783 



An examination of the foregoing tables will show that in spite of the pro- 
longed low level of the Nile in the summer of 1890, the sugar cane crop 
was the best on record as regards the sugar made both in tlie Daira Sanieh 
Factories, and in sultan Pasha's Factory at Damaris. In the Factory season 
of 1886, a slightly greater quantity of cane was brought to the Daira Sanieh 
Factories, but the sugar made from it was 20 per cent less than that made 
from the crops of 1890. 

There can be no better proof of the successful working of the rotation 
than these returns. 

The early planting of cane has had, 1 beleive, a good effect, in as much 
as the cane was ripe when brought to the Factory, but I beleive also that 
the manufacture of the sugar in the Factories is better understood than it 
used to be, and better results are obtained. In 188G, 506,612,565 kilogs of 
cane produced 43,807,500 kilogs of sugar. In 1891, 500,885,955 kilogs of 
cane will give (judging from the quantity of No. 1 sugar produced) 52,128,703 
kilogs of sugar. 

2. I have been given the following figures, showing what good land pro- 
perly worked will produce, and these figures may be relied upon, as I have 
them first hand from the land and crop owners. 

Thirty feddans near the old Mudiriyah buildings in Minyi on the south 
east of the town gave the following outturn and profit per Feddan. 

Produce 880 Qantars at 3 P.E. a Qantar = P.E. 2,640 

Expenses : — 

Seed Cane P.E. 240 

Preparation of ground » 120 

Cultivation and Irrigation » 170 

Cutting and Carriage to Factory, etc » 150 

Total P.E. 680 

Managers share of profit Vj. (P • E . 2,640-680) » 490 

Land tax at P.E. 330 a Feddan » 330 

Total expenditure » 1,500 

Balance nett profit to owner per Feddan P.E. 1,140 



re 



Fnyuiii 
slntiistirs. 



This is a fine profit to make, notwithstanding the exceptionally high rate 
of land tax, viz: 330 P.E. a Feddan. 

Besides the profit to the owner of L.E. 11.400 a Feddan, the manager 
also gets a high commission at the rate of L.E. 4.900 per Feddan. 

3. The manager of Sultan Pasha's estate has obligingly given me the fol- 
lowing figures. 

The manager's own lands gave 220,000 Qantars from 400 Feddans planted 
with sugar cane. This gives a rate of 550 Qantars a Feddan. 

Sultan Pacha's lands gave 402,376 Qantars from 689 Feddans, that is at 
the rate of 584 Qantars each Feddan. 

These lands are of better quality than the average, and an unusual amount 
of attention is paid to their proper forming. Such good results are not 
generally obtained, and certainly the Daira Sanieh is not so successful. 

Halton Pasha, President of Railway Board, has been most obliging in giving 
me possession of the following statistics obtained from Medinah station in 
the Fayiim. 

A certain quantity of cotton is boated on the Bahr Yusef and sent off by 
Canal to Beni Suef, but I have not been able to ascertain quantities. 
Nevertheless the Railway return ought to be an index of the good and 
bad seasons in the Fayum, and I therefore give the figures asunder. 

From a study of the monthly returns sent me, I have come to this con- 
clusion that the cotton sent from the Fayiim from the 1st July of one year 
to the 20th June of the next year belongs to one crop, and that the cereals 
sent between the 1st November of one year to 31st October of the next 
belong also to the one crop raised during Nili and after Shiltoi one and the 
same flood. 

I cannot separate the cereals into Kili and Shitwi. 



Sent by Railway from Fayum between ht July of one year 

and 30th June of next. 





Crop of Summer of yrar 




1883 


1884 


1885 


1886 


1887 


1888 


1889 


1890 


Colton 


QANTARS 

52,197 


UAtfTARS 

68,859 


OAMTAHS 

59,538 


OANTARS 

56,680 


OANTARS 

60,869 


QAHTARS 

88,620 


UANTARS 

34,839 


OAHTAHS 

72,170 • 






CoUoii seed 


45,131 


94,424 


102,664 


71,829 


131,157 


100,284 


47,853 


92,093 • 




Nature of summer supply 


Unknown 


Very good 


Bad 


Good 


Very good 


Good 


Very bad 


Very bad 



• Up to end of March 1891. 

Probably there remained but little cotton in the Fayum at the end of 
March. Probably the total up to end of June will be about 72,500 Qantars. 

Allowing that 2,500 Qantars found its way out of the Fayiim otherwise 
than by Railway, the total produce becomes 25,000 Qantars, and if it is 
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true that 42,750 feddans wero planted ottoa, this gives a crop at the rate 
of 1 % Qantars a feddan, a low figure, as it seems to me, to be satisfied 
with. 

And the Fayumis have expressed themselves satisfied. There is much poor 
and low-rented land in the Fayiim, which may be the explanation of this. 
The weather has a great deal to do with the cotton crop, and 1890 wa? fa- 
vourable in its weather. But the summer supply of water was very shorty 
so that it is a matter for congratulation that the figures compare by no 
means unfavourably with previous years. But the cereal crop in the Fayiim, 
as elsewhere in Egypt, this winter (1891}, is what shows the abundance 
of the Nili and Shitwi crop of 1890-91. 

The year for the dispatch of cereals, as I stated above, begins on the 1st 
November according to my reckoning. I am therefore only able to make 
comparisons between the corresponding 5 months, commencing with No- 
vember 1st of each year. 

Cereals dispatched by Railway from the Fayum from 1st November of 
one year to the 31st March of the next year are : — 

1st November 1883 to 31st. March 1884 Qantars 268,217 



» 


1884 


» 


1885 


» 


149,770 


» 


1885 


» 


1886 


» 


132,360 


» 


1886 


» 


1887 


» 


125,885 


» 


1887 


» 


1888 


» 


181,064 


» 


1888 


» 


1889 


» 


85,3-26 


» 


18S9 


)) 


1890 


» 


129,457 


» 


1890 


» 


1891 


» 


312,828 



» 


358,131 


» 


363,294 


» 


375,832 


)) 


248,613 


» 


414,953 



The Nili and winter crop of 1890-91 therefore promises to be the largest 
at any rate since 1882. 

As a record for future comparisons, I give the totals of past cereals crops 
below. 

Cereals sent by Railway from Fayiim are : — 

Between 1st November 1883 and 31st October 1884 Qantars 635,696 

» 1884 » 1885 » 391,970 

» 1885 » 1886 

» 1886 » 1887 

» 1887 » 1888 

» 1888 » 1889 

» 1889 » 1890 

I have been unable as yet to get any thing reliable about the cotton crop 
of Asyut, MinyJi, and Beni Siief, nor any information that can be trusted 
as regards the area planted. 

I think it probable that the unfavourable season of 1889 would have had 
the effect of diminishing the area planted cotton in 1890^ but I have no 
means of finding out if it was so or not. I have called for some returns, 
but have not got them yet. 

4. I have omitte<l to remark on the Daira Sugar Factory figures that the 
low figure of 18C0 (crop of 1889) is to some, if not to a great extent, due 
to the fact that a less area was planted with cane in consequence of the 

13 
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old l(N').s<j.s having run out, and the new ones not having been fully entered 
uiH)n. Thn Daira Sanieh Administration could probably explain this. Possibly 
I am not correctly inf)rmed, but if I am, the short crop of sugar cane of 
thi' Hummnr of IHH[) must not be put down to the short comings of the 
walnr-supply, hut to defects in the Administration of the Estate. 



CHAPTER XIII. 
Agricultural Roads. 

AjiiMruiiurMi \{\{), — Tho ajrrii'ullural Roads have made great progress du- 
MainhMialiro, riui^ tlio vour. Tlioso of the I si Circle were completed and were 

hn>rtdy usod in Iho collon season. There can be no doubt that 
[\w earthen road poor, though it be as means of transport when 
eouipart\l with a good uu^alled road is an enormous imijrove- 
uienl on the ohl system of camel and donkey transport. The 
queslion of mainlenanee will shortly have to be solved. The 
Wi*ar and tear is very considerable and a sum must be allotted 
in the Regular lUidgel lo cover this and a sub-head for Roads 
inserted, in the lists of expenditure. 

ruu>iivi^:u •; li^l. — Ourinc the vear* the plans and estimates for roads 

were prepared in IVhera, Minya, B^Mii-Suef, Fayuuu and Ka- 
Uubiyah. The MeuutiyaU Sheklis counselled by \Ir. W. W'ill- 
evvk< luixf agrevvl !U>1 to !iave nvids as the two largo canals 
\\l:*\*h traxers-^ lho:r Tiwivav and tho smaller branch one irive 
e\vv: tivMMl i\;v*;l:l:os :*t ::;iv:g",tt:.':L. Mr. Willcooks Las iuclu- 
vU,; ;:: tho e>t:::-..-tos l^ \>\H. \x Lv:is:.>:n;M,j sum chari^?able 
lo t*;e vn\l:*.:.vr\ IviViir Uu.U-.t :or civinc ir^fv wdt-i-rwav to the 

v:: v'Vsil ::\.irkvt> :::ay tv lUvvAe ^t a futun? lime. 

\< r.'Cor.is viharViyu::. the pn*piirjLlioa o: the Roe-i estimates 
\\.s stvvivvl ly the ilejwirtunr of Mr. Willcvvks and Mr. F. 
K ux :or Nubid tv> study tW Rowrrair questioo. 
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the Railway Adminislralion bad prepared a project for several 
Branch lines. Mr. Willcocks who has great personal knowledge 
of the ^'Berriyah", proposed to make the great escape Canals 
navigable by Locks and thus bring the produce up to a higher 
contour along which the present lines of Railway run. This 
is better fitted for the habits of the people. Hence instead of 
the Railway, a series of 4 locks have been sanctioned and the 
estimates got ready for commencement in 1891. 

162. — The following is extracted from Mr. W. E. Garstin Mr. GarsUn on 

^ Roads m 

Report on Roads and is a complete r^sumd of progress and isi circle, 
statistics connected with Roads : ■ — 

The agricultural Roads were commenced in the provinces of Sharkiyah 
and Dakahlia in the beginning of 1890 and entirely completed with the 
exception of two works (which will be detailed later) by August of the 
Same year. 

163. — The sums voted in the two Mudiriyahs at the provincial Councils FuikIs voted and 

^'ollccted. 
were : — 

Sharkiyah L.E. 9,753 

Dakahliyah . . L.E. 10,441 

Total L.E. 20,194 

Of the above, the amounts actually collected were: — 

Sharkiyah L.E. 9,413 

Dakahliyah L.E. 10,295 

Total L.E. 19,708 

The balances were found by the Mudirs impossible to collect, partly 
owing to the poverty of the people in certain parts and partly owing to a 
certain amount of cultivated land which had been included ia the area 
taxed for the Roads was afterwards found to be " Tawalif ". 

164. — The total lengths of Roads made were 208 kilometres. Lengtiiuf Roads. 

Of these 110 kilom. are in Sharkiyah. 
98 Ditto Dakahliyah. 

Total "ios 

165 — in Sharkiyah Province, there have been made 21 bridges for the Masonry Works. 
Roads alone, while one more is in construction on the Bahr Mues and a 
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Ferv •:•:: Iif-.r F57-L5. TLi- nukes 24 in all, two of which are of iron and 
the res: of •a'»:. 

Iii a! :i:»a 10 !h<^ abjre. 14 Canal Headi and Regulators have l>een bridged 
f^r *i:> ; ;r:-'Si: of rL*-e roii*. making 38 brilges in all. 

Th^^>^ bri!j'e» were all of one type, except three: A four metre Roadway 
h-Js been ffiren 3d»1 they are all uf»'jn w.-x^i-n trestle^. The three exceptions 
are: an ipin briige over the Ma^htul Canal, an iron lift bridge at present 
undr^r constructiorj r>n liihr MuAs at Hehya, and a Ferry on the Bihr Faqus. 
This latter corj>ist> of a rnasonrj* platform sloping to the water on each 
side, while two Ixi'Jts hive be^*n la>h<>i together and a large timber plat- 
form huiU ij[K)n them capable of carrying three or four carts. These are 
haulel /icrosA from platform to platform by means of a chain that lies on 
the bittom of the (junl. The l>ahr Mues bridge is iron as to its construc- 
tion, iiW iixr/'\)i tlui piles that carrj- the lifting gear which are of oak. 

In I).ik:ihliy;jh Province;, there have l)een made 2d bridges for the Roads 
alone ;ind one Hegul;itor Diarb-en-Nigm has been bridged for this purpose, 
making ?» total of t¥) bridges in all. 

They nnf nil, with the exception of three, and the Diarb Bridge, of wood 
of the siifie p.ittern as tho-e in Slnrkij-ah. 

The exceptions are Sahel dr;iw bridge, Mansurah lift bridge, and Hammama 
hrilgf*. 

The latter is an irr>n girder bridge with a planked Roadway. 

'I'he two fornirjr are miide (jntirelv of old rails. 

Screw heiids w<;re fitted on to these and thej' were sunk in the ordinary 
w;iy by means of a capstui. 

This answered capitally aufl th(5y have remained as firm as possible. At 
the same time, if we make any more, I do not propose to use old rails 
again. It is, I think, false economy. Their section is not at all fitted for 
bendin/^^ and jointing as required, thair weight is very great and they 
n«'V(»r inak(» a really neat job. It will be fiir better to use regular sections 
of iro.i fit her T or angle, and for the piers get out small screw piles from 
Europe. 

I do not heli(ive in the end that these will be dearer than the old rails, 
and th(\v will \n*. much more fitted for the purpose. 

Where lil*t bridges are not required I think the ** Eifiel " pattern 
will \)i^ the ch(»apest and best, substituting rivets for bolts on account 
of the proptMisity of the Fellali to steal all iron he can from bridges of the 
sort. 



IrriKaion U](\. — The irrigation outlets were of various kinds; iron pipes, native 

oufleis. ^,|,^^^, pi|>es, Knglish fire clay pipes, and brick culverts. 

1 liavi* eoini* [o the most unhesitating conclusion that the latter are the 
best and in the end the cheapest. The fire clay pipes are very good, but 
the breakage is awful, sonielhing like 50 per cent, and even when put 
flown the Kellahin break them when clearing them out. You can make 
brick oulverts of Arab bricks in lime for from 175 P.E. to 200 P.E. each: 
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these will last for ever practically. The fire clay pipes cost about 150 P*E. 
per outlet with carriage and do not last as long. 

167. — We made this everywhere from 0.40 to 0.50 high. The latter Eartliworkon 
is the better height and it must then be rolled with heavy iron rollers. 

The earth should be taken from borrow pits at the side; these, the people 
fill in at once and no harm is done. 

We learnt also by experience that it is a mistake to make a road on a 
Canal bank where this can be avoided; it cuts away into dust in no time, 
while on the natural ground it does not 

168. — The whole of these roads have been provided with iron kilome« Distance posts, 
tres posts, with the figures from and to each place painted on in Arabic 
characters. Sign posts have also been put up at every cross road. 

169. — We planted trees, some 10,000 in all along several of these roads Tree planting. 
at 10 metres distance. Here the mischievous propensities of the Fellah 

worked against us, for the people broke down and pulled up nearly the 
whole of them. 

170. — The expenditure on the roads from the tax raise i from the people, ActuiU 
was as follows : - exi.enditure. 

Sharkiya, 

Earthwork L.E. 4,698 

Bridges ,, 814 

Pipes „ 1,103 

Land ....• „ 1,177 



Total .... L.E. 7,792 



Dakahlia. 

Earthwork L.E, 4,059 

Bridges , 2,054 

Pipes ,, 717 

Land „ 2,049 

Large pipes for syphons. „ 243 



Total.... L.E. 9,122 

^ 171. — In the tracts above Asyut where the basin system Hoids in upper 
exists with its large banks and cross banks and great Canals '^^ ' 
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with Iheir spoil banks many metres wide, it would seem at 
first sight that the facilities for getting about would be very 
great. 

Unfortunately this part of Egjpt is more difficult to traverse 
than anv other. The banks are verv tortuous and monev has 
never been forthcoming to straighten them. In the Nile lime 
after September loth, the banks both longitudinal and trans- 
verse are cut to escape the excess water, and up to November, 
there exist impassable holes eroded by the escaping water. 

The great increase of Regulating Bridges from the Sharaqi 
Loan will much diminish these difficulties. 

As regards the Canals, even where their spoil banks have 
been primarily made into level roads 8 to 10 metres broad, I 
am sorry to say that these magnificent banks are wholly useless 
as roads. The people have a habit consecrated by usage into a 
rujhi of cutting the banks, the moment the Nile Flood retires 
and of making *'Shaduf' wells in the Canal themselves. When 
the water retires altogether, they dig wells in the canal bed 
and continue to lift water and pass it through the slits in the 
bank onto their fields. The result is that the Canal spoil 
hanks which are not less than 3 to 4 metres above ground level 
are slit up into steep ravines at every 100 metres or so. The 
only remedy for this is to accept the fact of irrigation by 
''Shadufs" and give each cultivator a 15 inch glazed clay pipe. 
This would be put in about 60 centimetres below ground 
level and the bank made up over it to a 5 metre width. In the 
Nile time, the pipe would flow free and serve as a water- 
course head. In the winter and summer, the ''Shaduf could 
throw its water into the pipe. Nothing smaller than a 15 inch 
pipe will do. 

pi|Mfs for (»«(i(ts., 172. — For a preliminary experiment, I have ordered from 

Glasgow L. 100 worth of pipes. Previous experiments with glazed 
pipes have been very unsuccessful, owing to breakage in transit, 
and Italian pipes are far too expensive. 

I fear it is impossible to make them in this country, as, although 
alKena, where the arlof burningclay has been successfully practised 
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from time immemorial, the outliirn is verj' Ihin porous ware, and I 
fear all the inherited skill in burning without coal would not be 
available for turning out a thick glazed drain pipe. Up to 
the present, the Alexandrian Market has not succeeded in selling 
glazed pipes 12 inches diameter at less than ten shillings a 
yard, a price far too high. 

The question of selling these pipes to the people and insert- 
ing them and issuing pipes to replace breakages needs a great 
deal of management, and it will be necessary, I think, to enlist 
the Mudirs aid. Once the pipes are inserted, w^e can proceed 
criminally against the person who cuts the bank. As there 
has been a considerable reduction of revenue made in Kena 
and the Frontier Mudiriyahs, I think the present an excellent 
opportunity to begin the sale of pipes to the cultivators. One 
thing is certain that the ordinary native pipe will not do and 
that the diameter must not be less than 15 inches. 



CHAPTER XIV. 



Asjrut-Girga Rail-way. 



173. — The Asyut-Girga Railway was commenced in the latter Preiiminao' 
part of 1889, by sending up a staff of Railway surveyors under 
Mr. Pitet to set out the line. The main features of the alignment 
hati been previously agreed upon between the Chief Engineer of the 
Railway Administration and the Inspector General of Irrigation. 

In the summer of 1889, Mr. Pitet had made a most detailed 
study of the longitudinal banks of the two great basins south ' 
of Asyut (theZannar and Beni-SmiS). In these basins, the waves are 
enormous and exceedingly destructive to earthen banks. For 
this reason, the banks had been revetted with masonry walls 
in former days throughout their length of about 30 kilometres. 
This revetment was done by the Mudiriyah with probably Cor- 
vee labor, the people supplying the materials and carriage. 
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T\w r(»suU of Mr. Pi let's study was to show that the old 
banks wore far too crooked to admit of a line of Railway. 

KiimiiiUfimiMMii. {^fi, — The alignment finally resolved upon was to pass 

Ihrouf^h the basins keeping near their higher edge at about a 
kih)melre from the Nile bank, so as to permit of a series of 
•*Nabari" hinds between the Railway and the Nile. A line thus 
earriod out passes close to all the large villages on the Nile 
•\Sahir\ After reaching Tahta, the line makes for the Tahta Canal 
on whose bank it goes to Suhag, passing between the river and 
the town, so as to admit of a good's station on the River. It 
then makes for the Girgawiyah Canal on whose banks it is car- 
ried to m^ar (iirga. The prolongation to Kena will probably be 
up Iht* Zar/.uriyah Canal and along the Rashwaniyah Canal. 



miKMiioi. ,.ni»r IT^. — Owing to the Line of Railway interfering so much 
iUN\,|>^ ^on>»\\ ^^.jj^ jj^^^ delivery of the basin water, it was found advisable to 

ulili/.e the bornnv pits as Canals as much as possible. The serious 
deterioration of the western Saliil of Gizah caused by the 
Kailwav cuttiuir otV dinvt access to the NiK\ made the irri&ration 
otVuvrs keenlv alive to the uivessilv of so arranirin^ the K^rrow 
pits and culverts of the Railway that the Country should t»enelil 
rather than Iv injurcil by the advent of the Railway. The exten- 
si\e ri^irranceiuent of the rei water C-.iaals contemplated in the 
Anli-Sharaqi rrv\itvts i\nild K- made out of the l:r>rr:>w pits and 
thus :r.uch u.v^ney ahiUI be s^wcvl by havinc a c»>mb:ned Ca- 
nal an.; Kailway. 

F -XV.A l7o« — ii >^^'> -^^>^^ :Vn;!iv: :.-:\vsis;.irv v: :i:.\k^^ ov^r th-? eirlhwork 

N^rr.^w v::> v. /n" v:r\ iv.irivWt: A*>: is liiv :::-*:Ivu->r :: >•> much 












selling oul of Ihe Lino from Asyul lowards Girga. Tlie great 
inlricacy of this alignment ^vhich was absolutely final consumed 
much lime, and although Mr. Pilot laboured very earnestly, it 
was soon seen that he would not linish the alignment in lime 
lo allow of setting in hand the most necessary parts of Ihe 
earthwork of the Railway from the irrigation point of view. 

He was asked to abandon this precise style of alignment and 
give disconnected aligments in those parts most necessary for irri- 
gation progress. This he declined to do and the result was much 
friction. Finally Mr. Pitet fell ill from over exertion and had 
to leave. 

178. — It was then decided to employ an experienced Rail- n<!w iwi-sonnoi. 
way Engineer under the Inspector General of Irrigation who 

would direct all the work both masonry and earthwork, and Mr. 
G. W. Floyer, an engineer of considerable experience in Ceylon 
and Brazil, was appointed. He worked well and very pluckily 
all through the hot weather, though his health was very bad, 
and I regret to say, died at his post in August, just after the 
works were stopped by the Rising Kile. 

The work was not resumed until December, when Mr. H. G. 
Sheppard was sent up with three young untrained European 
assistants, in addition to the young Greek engineer of Mr. Flo- 
yer's stafT. 

Mr. Sheppard has had much experience in India. He also 
was employed by the Abukir Reclamation Co. to lay out their 
draiiiiige channels, etc.. etc. He had therefore considerable expe- 
rience in Egypt, before commencing this work. 

179. — The levelling for a Railway passing through basins Spooiahmturoof 
is of so special a nature, that the ordinary Railway leveller like 

Mr. Pitet could not be got to attend lo the necessary instructions. 
The data of the Basin are ; Full irrigation (Tamam cr Rayy), and the 
Flood of the basin, i. e. the level to which the basin rises in 
spite of the efforts of the Engineers to keep it down in high 
Niles or breaches of the systems further south. 
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Those vary much from each other in different basins. Their 
levels arc known by their relations to the piers of the basin's 
oullel Bridges, either onto the Nile, or the next basin, and are 
spoken of in terms of their supposed height above sea level. 
The Irrigation Engineers use the sea reduced level as their datum, 
but never lay the top of a bank to a given reduced level, unless 
they lake the accepted value of the outlet Bridge pier, etc., as 
their datum. They then know that of tlie pier top was say 
0.20 above the Flood level, their bank should be 0.80 above the 
Bench Mark of the Bridge (as all banks are put 1 .00 above Floods). 

If Ihen there is a cumulative error in the levelling from 
Alexandria of even 10 metres, there is nothing wrong in the 
bank repairs, as the level of bank top though assumed to be so 
much al)ove sea level, is really put above the local Btfnch Mark, 
the height necessary to give the top of the Bank one metre 
above Flood. 

Mr. Pitet, I regret to say, disregarded the clearest injunctions 
in this mailer and would insist in considering his levels correct 
and disregarding the local bench Marks which were supplied 
lo him all up the line. 
pau> for The levelling of the Railway therefore has been carried on 

leveiiiiiK. by basins. The Irrigation Bench Mark has been accepted and 
the Railway Bank made 1.20 above the given Flood value of 
the basin. If, in the traverse through the basin, an error of 
say 0.20 in 25 kilometres is found on arriving at the next 
series, the 0.20 in thrown out and the new series is taken up. 
The error of 0.20 disappears in the incline up to the next 
basin which will be either 0.20 sleeper or flatter than designed. 

11 is a well known fact in Egypt that no leveller ever comes 
nearer than 20 centimetres of his predecessor's ri-sult in a distance 
of 50 kilometres. 

II will be readily seen that for the future, if the Railway wish to 
maintain touch with the Flood levels, they must continue to use 
th(» results of the Irrigalion oflicer's observations on the basin 
Bridges, refering their formation level above the great plane of the 
basin surface to the local Bench Marks on which the Flood obser- 
valions are maintained. 
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180. — Owing lo unforlunate delays and vascillation on the part Deinys in brick 

^ ^ A making. 

of the agents of MM. Snares and Co., no great progress was made 
in the all imporiant point of brick manufacture. The excuse was 
put forward of not knowing the site of a bridge to the exact centi- 
metre. It was forgotten that bricks in the Nile valley are very 
seldom made at the sites in a basin, owing to the non-existence of 
proper earth. The result is, as was foreseen by the Irrigation of- 
ficers, that there has been a failure of supply of bricks all along 
the line except in Messrs Sinnott's section. 

The sites of the Bridges were all fixed before the rise of the Nile, 
so that much local boating could have been done, had the materials 
been ready. 



181 . — The Masonry Contractors of the Line are : — conimctors. 

1st Section Messrs Brouard and Oziol ; 
2nd » Mustapha Mahdi ; 
3rd » Muhamed Shafai and Co. ; 
4th )) Messrs Sinnott Bros. 



182. The collection of materials in the 1st section is very back- Progress in isso, 
ward, but in June 1890, work was begun on bridge b', the viaduct 
of 3 spans of 40 metres across the outlet of the Beni-Smia Basin. 
The foundations were got in. 

Materials are also very backward in the 3rd section. 

The Line will be finished, if there is no break down in the collec- 
tion of materials, in June 1892. 



183. — The followuuR table shows the earthwork executed up Detail of 

^ ^ Earthwoi'k 1890. 

to the rising of the Nile in August 1890 : — 
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CUBKS 



162,493 
40,360 
22,636 



88,426 
156,473 



40,000 



309,229 
19,307 



3G,85l 



875 J75 



305,549 



263,578 
18,525 



192/,55 

9,262 

3,031 

735 



793,335 



1,669, 110 m3 



Description of Work 




Tima District. 

From wliei'e Hy line culs Slmluroh to Sal Tema 

From above to Solibol Koiii Badr 

Extra excavation to make up bank of Shaturah... 

Tahta. 

Oisr Sabil Tahta to Salibel Banana 

From junction of Qaw Cwmal to Salibel Tahla . .. 
Allowance for extra lead 



Suhag. 

Bank along Beni-Hilal Omal 

Manshiyah. 

From 339 m. S. of Manshiyah Bridge to Bridge j... 
Bridge j. to Suhog Bank 

Girga. 

Along Girgawiyah Canal • . 

Balance on Asyul earthwork 

Hod Zannar. 
From Borrow [)its 

Hod Boni-Sinia. 

Fmm Canal under 30 m. lead 

» » over » lead 

Hod El-Dner. 

From Canal under ?0 m . load 

» » over » » 

•» Borrow pits under 30 m. lead 



)) 



» 



» over 



>> 



1 "/40 



1 ^Vio 



1 *v. 



40 



1 ^/4fS 
l»/40 



1 V, 



40 



I *v 



40 



1 "/40 
1*V40 



1 *V40 

t "/40 

1 *V40 

1 "/40 



Paid for by Girga Directorate... 



Total 90 Expenditure L.E... 



Expenditure 



2,193.655 
544.860 
305.586 



1,171 .644 

2,073.267 

31.031 



500.000 



4,038.-435 
289.605 



433.000 
80.388 



12,261.471 



4,121.910 



3,426.514 
250.087 



2,504.515 

125.037 

39.403 

9.922 

10,480.388 
80.388 



10,400. — 



22,661.471 



CHAPTER XV. 



Improvements. 



Oistribution of 
Loan. 



184. — A Loan of L.E. 910,000 has been allotted to Public 
Works, of wliich L.E. 800,000 is to be spent in 1890 and 1891. 

The greater part of the Loan is devoted to works in Upper and 
Middle Egj'pt to prevent Sharaqi and works in the ''Sefi" tracts of 
Middle Egypt and in the Delta to improve Drainage. 
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A sum of L.E. 45,000 however was devoted to the deepening of 
the Rayyah Beherah, and it is proposed to devote the sum of L.E. 
23,400 for masonry and L.E. 30,000 for earthwork to the rectifi- 
cation of the Khatatbah. 



185. — This very important scheme for the amelioration of the 
delivery of water in the Beherah Province was submitted by Mr. 
Foster in approximate detail. This consists in prolonging the 
Khatatbah Canal on the " Sahil" or strip of high land bordering 
the Nile to the Mahmudiyah Canal. By this means that portion 
of the Canal which traverses the depression between the Nile and 
Damanhour will be abandoned and the Mahmudiyah fed by the 
water from the Rayyah Behera w^hich now flows into the Khatatbah 
Canal. 

Much benefit will arise from the abandonment of this high level 
line. 

The cost is divided as follows : — 



Rectificalion 

of Khatatbah 

Canal. 





Corvee Relief 


Original Works 


Years 


Ordinary 
Repairs 


Dredging 
Rayyah 


Special 
Khatatbah 


General 
IN Province 


Special 
Khatatbah 


1891 
1892 
1893 


30,000 
30,000 
30,000 


20,000 
20,000 
20,000 


10,000 
10,000 
10,0C0 


5,000 
5,000 

5,000 


4,000 

8,000 

11,400 




30,0<>0 


23,400 



The above shows the division of the ordinary and special Funds 
available in 3 years. By this method of spreading the Funds 
necessary over 3 years, the changes in the system are carried out 
gradually and definite measures can be adopted. 

The result of these changes will be very great and in the future 
much amelioration of waterlogged land wall take place. The Nile 
flood Irrigation must be efiected in the future by the Kafr-el-Eiss 
feeder instead of by the expensive process of opening the Mahmudiyah 
Canal Lock gates at Atfeh to feed the Canal in early Nile, a process 
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which brings in much silt which is difficult to remove before 
November, the time for moving the gunnel cotton to the seaboard. 

imi>mvl"nonts. *^^^' — "^^"^ ^'^ ^^^^ Report of 1889. the following improvements 

still are necessary : — 

1) Completion of the Middle-Egypt basin Regulators. 

2) Completion of the red water Canals of the Ibrahimiyah system 
both from the Nile and from the Ibrahimiyah. 

3) Installation of Pumps for summer and winter irrigation in 
Eastern Gizah. 

/i) Escapes and extension of summer irrigation in Kaliubiyah. 

5) Regulators and locks in the Northern Delta. Projects have 
been submitted for these. 

6) Colmotage Works in the low lands of the Delta. 

7) Reservoirs in the low lands of the Delta. 

Of these 7 heads, only the 5th has taken shape in 1890. Before 
we proceed with these improvements, it will' be necessary to wait 
until the Sharaqi and Drainage Works have been fully studied, so 
, that it may be clearly seen what money remains available. 



CHAPTER XVI. 
Barrage Repairs. — Working Season 1890. 

Barrn^^oHoiKiir.«. 187. — The following uotes are abredged from Mr. Liernur's 

Report. 

The work that remained to be done in the winter of 1890 was the 
completion of the Left half of the Damietta Barrage. 

In this portion, there were 30 arches untouched, but it was 
resolved lo permanently close the ten western arches so as to prevent 
the necessity of regulating on them. This involved the closing of 
the western lock also. 

This closure was effected by a revetment wall joined on to the 
pier of the Htharch from the west Bank which was thickened and 
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prolonged 20 meljjes downstream. The wall is 3.30 metres at base 
and one metre at top ^vitll a batter of -^ on the riverside. A toe 
of 5 metres wide and 0.75 thick is given at a reduced level of 9.50 
and the top of the wall is at 19 00. Its length is 120 metres. The 
foundations are on wells 3 metres deep. 

The earthern coffer dam was begun on January 10th and finished 
up to R. L. 14.50 upstream on February 7th. The eartli was 
brought from the island and from the Rayyah Tauflqi head. By 
February 26th, the old floor was thoroughly cleaned and pitched 
over and concreted and the springs stopped. The old piles at the 
ends of the floor w^re sawn off toR. L. 8.00 and the new masonry 
floor in extension of the old one was in full progress. A very serious 
spring was met with in bay 17 which had to be most carefully 
plugged with cement. This spring was then covered wilh masonry 
and then the Trieste stone was laid on it uniform wilh the rest of 
the Barrage floor. 

The extension of the floor was as usual of rubble masonry in 
cement, great care being taken to make the join on to the old work 
perfect. The bays N^^ 20, 21, 22, 23 were much scoured upstream 
and concrete had to be lowered in skips to make a foundation on 
which the floor w^as eventually laid. 

The line of old piles downstream proved very troublesome, as 
between them there were innumerable springs, all of which had to 
be closed by passing them through pipes and building round the 
pipe. In the baj^s 21 - 30 (old numbers), owing to the very insecure 
and treacherous subsoil, the new floors were raised to 10.00 with 
slopes on either side down to the level of the rest of the Barrage. 
The work progressed wtII without any accident until March 25th. 
On the night of March 25th-26th, a spring broken out at the edge 
of the upstream apron of the work of season 1888 and though 
insignificant at first, it gradually gained on the engines and it was 
found necessary to abandon the works at 2 a. m. It was found 
that there existed a free communication diagonally under the Floor 
of 1888 from the river under the " sadd ". Early on the morning 
of the 26th, the ''sadd " sank 1 -j- metres, clearly proving the 
passage of water under it and in contact wits the earth. 

It was afterwards found that the spring had gradually removed 
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ihe earth from under the apron of 1888 and Ihut the apron broke 
by the ^veiglit of the " sadd ", thus causing the *^ sadd " suddenly 
to sink alarmingly. The crack in the floor apron extended from 
bay /lO to bay 3/i ^vhcrc it was only 15 metres from the cut water. 

It was in this length in 1888 that the floor had to be laid on an 
old stratum of lumps of half set mortar and concrete metal left there 
by the original Barrage builders. 

A long "sadd" was made, extending parallel to the Barrage to 
bay Mi. The closure was made on April 14th, and on April 16th 
work was again started inside the old " sadd ". Between the old 
and new '' sadd " was maintained to minimize the strain. 

The greatest precautions were taken to keep the arches closed in 
which no work was going on in case of a sudden breach of the ''sadd". 
The last floor stone of the Barrage was laid on May 2Gth. The 
broken floor which had sunk was covered with masonry up to 
R. L. 9.r>(). It was found that in front of ten arches the upstream 
floor had broken off* clean and sunk 1.50 at the deepest part, and the 
whole mass was much fissured, and in each crack a spring issued. 
These were all closed with great difficulty, but now this portion is 
of great thickness and very strong. The difficulties in meeting the 
effects of tliis accident were very great indeed and caused much 
anxietv. 

The last part of the masonry under water level was finished on 
June IGth, and on July 10th, the sadds w^ere cut. 

The work done at the Barrage in 1890 was. 

2,770 m^ Masonry demolition. 

7,600 » Concrete. 

13,000 )) Rubble stone masonry. 

2,000 » Brickwork. 

930 )) Old Cairo Ashlar stone. 

290 » Trieste Ashlar stone. 

25, AGO » Dry Rubble pitching. 

In all 198,988 labourers were employed on daily wage exclusive 
of those employed by the Contractors. 

The cost of repair to the Barrage is about L.E. 3,180 per arch. 

After Mr. Rcid's departure for India, Mr. G. Liernur, the Chief 
Engineer under him was appointed to the charge of the regulation 
of the Barrage. 
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CHAPTER XVII. 



Personnel. 



Col. J. H. Western, C. M. G., left the Public Works service early 
in the year and took up work in London for the Egyptian Railway 
Administration. 

Mr. A. G. Reid, on the completion of the Barrage in July, left for 
India and the Barrage establishment was broken up. 

Both these, officers have conferred a great and lasting benefit on 
Egypt by their successful efforts in repairing the Barrage. They 
raised the standard of masonry in the Delta and trained a number 
of useful subordinates. 

The Inspectors of Irrigation , 

Mr. W. E. Garstin, 1st Circle. 

Mr. W. Willcocks, 2nd Circle. 

Mr. E. W. P. Foster, 3rd Circle. 

Major R. H. Brown, 4th Circle. 

Abu-Saud Bey, 5th Circle, 
have had their hands fully occupied by works and in the distri- 
bution of water. Their work has been at very high pressure and 
they have not failed to cope with it. In the four Circles that have 
summer Irrigation, the skill with which the distribution was 
arranged, was very conspicuous, and, as I said before, the working 
of all the Irrigation depends on them. 

Among the Directors of Works, 

Mr. W. Marshall Hewat has done good work in the direction of 
the works at Qushesha Escape. He has maintained a good standard 
of masonry. 

Mr. Allan J. Joseph has again done well in directing and carrying 
out a very large amount of original work in the Northern part of 
Kena and in Girga Province. He also had the ordinary work of the 
Mudiriyah in charge. His grasp of office work has greatly improved. 

Mr. Arnold H. Perry has done the very greatest service to Govern- 
ment in his very intelligent direction of the steamer service. He 
has also brought order out of chaos in tlie Government property at 

15 
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Gizah and brouglit many abuses to light. The economy of the 
steamer service is very marked. 

Mr. George Liernur has had charge of the Barrage, since Mr. Reid 
left and has done his duties carefully. 

Mr. F. Roux has done very good work in the 2nd Circle and 
deserves credit for the assistance he has given to Mr. Willcocks in 
Nubia. 

Mr. Langley and Mr. Courtenay Clifton have both worked well as 
Assistant Inspectors in the 1st and 2nd Circles respectively. 

Ismail Bey Sirri has done good work as Assistant Inspector 4tli 
Circle and held charge of the Circle during the Nile. 

After the Barrage was completed 6 young Englishmen and 8 Arab 
Engineers of Assistant's grade were selected to fill the appointments 
of Surveyor of Contracts. It was found that the existing staflT could 
not, when occupied with current work, take sufficient measures 
to check contract measurements. The abolition of the Corvee having 
rendered work by contract universal, the work of surveillance 
and measurement was enormously increased. The staff took up 
their duties late in the year. 

Among the Chief Engineers specially deserving of notice are : — 

ht Circle. 

Muhamed Bey Sabri, Ahmed Bey Said have both kept up their 
reputation. 

Ali Effendi NaggAr of Kaliubiyah has worked hard in his small 
province. 

2nd Circle. 

Mr. St. John Ker is specially mentioned for his business like 
habits. 

The Cliief Engineers of Gharbiyah,Mohamed Eff^endi Talfiat and 
Hassan Effendi Sherif, are both spoken of highly as Irrigation 
Officers. 
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3rd Circle. 



Abdul-Wahab Bey Zaki has specially distinguished himself in 
the carrying out the very difficult repair of the Rayyah Behera 
Head and in his intelligent direction of the work of planting out 
the slopes of the Rayyah. The great success obtained in reforming 
the regime of the Rayyah Ls largely due to his intelligent working 
under Mr. Foster's direction. 

Musa Bey Ghalib of Gizali has much improved in his general 
grasp of work this year. 

4th Circle. 

Muhammed Bey Nagib of Minya has done extremely good work 
and was specially recommended for promotion, but the step went 
by seniority. 

Ali Effendi Burhan has been most active in his work in the Fayum 
and has displayed a zeal that is beyond praise. His health has been 
afiected by his strenuous efibrts to better distribution in the Fayum. 

Hassan Efiendi Wasfi of Beni-Suef works quickly and well. 

Sth Circle. 

Abu-Taleb Effendi Gad, the Chief Engineer of Kena, has done good 
work. 



On Roads, Mr. P. Brown has done very good work in getting 
matters pushed on. 

Mr. W. 0. Joseph and Mr. P. Chapman did good work at the 
Barrage and have taken up their new duties. 

Mr. P. G. Wakefield was employed in masonry surveillance at a 
very isolated spot in Kena Gebel Tarif. He worked well and 
has a good manner with natives. 

Mr. Mc Killop did good work in Behcrah, being active and 
energetic. 
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Among the Arab Surveyors of Contracts, 

Hassan FAY. Kaghib, 1st Circle. 

Muliamed Kff. Falimi. 2n(l Circle. 

Muhained Ktf. Mungi, 2nd Circle, 

Mahmiid Kff. Kifqi, 3rd Circle. 

Hassan Kff. Hidayat, /ith Circle. 

Muliamed Kff. Labib, /itli Circle 
have come out prominently. 

Among tlie Assistant Rngineers, the following are deserving of 
notice : — 

As/ Circle, 

Ahmed Helmi, Hassan Wasif, Ali Taleb, Muhamed Nairn, Abder- 
Rahman Sami, Muhamed Nabih, Mulmmed Shafiq. 

'J/itl Circle. 

Mohamed Muhib,Abder-Rahinan Kushdi. Abdallah Hasib, Hassan 
Kamil, Maliniud Fahmi, Alimed Hamzi, Ahmed Sabri, Ahmed 
Negib, Mohamed Afiti. 

.*{/v/ Circle, 
AliUKvl Hamdi. 

4(h Circle. 
Mohamed Husni, Abder-Hahman Wahbi, Mohamed Wafai. 

(iinja. 
Abdalhih Wahbi. Yusif Sidky. 

o(h Circle. 
Muhamed Knayat, Ali Lutfi. 

InsiH'ctiou (icneral. 

'Uw Kngineers of the surveying and levelling staff have done 
well in Kena and Girga, viz: — 

Ahmed Ruslum, Mohamed Shukri, Mohamed Mamun, and Ahmed 
Shatiq in Ht^herah under the :\i\\ Circle. 

Ali Subki has developed in to a good reconnaissance sur\'eyor. Ah- 
med Mikawi andShahalah Xasrat hav(»much improvedin their work. 

Ibrahim Ktfendi Helmi. allarhed to Inspector GeneraLhas worked 
most conscientiouslv and hard. 
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Accountants. 

Tlie duties of this important post have been performed hy Syrians 
and foreigners. The native Egyptian is apparently not yet educated 
up to this standard. Though not originally intended to be head 
clerks also, the office has practically become head clerk and account- 
ant combined. 

The three best are : — 

Aziz Abu-Shaar, of the 3rd Circle. 

Joseph Mattoura, of the 4th Circle. 

Michel Zananiri, of the 2nd Circle. 

Mr. J. Hanki has done very well in the Inspector General's office 
in the work connected with Sharaqi works. 

188. — The draughtsmen attached to the Circles are of very Draughtsmen, 
inequal calibre. Some can barely draw from a sketch, others can 

design from rough data merely. The result is that the designs are 
most imperfect in some Circles, and this state of things cannot be 
rectified until the posts are filled by trained Engineer-draughtsmen. 
There is a possibility of getting what we want from the Jesuit and 
other European schools in Cairo, but it is against the feelings of the 
Egyptians and I fear the '' technique " must suffer. 

189. — Mr. Garstin, I am glad to say, sees a distinct change for the ^ xniive 
better in the native Engineers : Mr. Willcocks very strong personal 

rule tends to the excessive elevation of a very few and the degradation 
of the rest to a common mean level : Mr. Foster almost despairs of any 
elevation of the engineers under him, finding that they never exercise 
either observation or thought: Major Brown finds that with constant 
direction, the excessive tendency to commit errors can be overcome : 
Mr. Joseph finds that the district Engineers can improve in Girga. 
Under Abu-Saud Bey, too little is entrusted to the District En- 
gineers and in fact, it is to be feared that the 5th Circle is regarded 
as a sort of Siberia by the Arab Engineers. Two Engineers have 
resigned this year rather than go to Kena. 

J. C Ross, Lieut. -Col. 

Inspector General of Irrigation, 
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I. — The Million Fund augmented by a special credit of L.E. 139.358. 



:.. ' I \\v.\\r' '. GIAIOTOTkL 
lsiJ,»M AU-»I IN ls;i(P 



Estnbli^timoiil, 'I'. A., t'tc 

RuM-l![| Umncl) 

Domicilii l)riii)i-li 

; I^x<Niviilkiii 

_ 1 Uiiid 

£■ I Knrritjrc hI.iI ii h i 

"5 JHCMJ woi-kn 

P J Two syjilpiTis 

"2 , Two rfi^uliilni-x 

£ I Two ItViiy HiidfTOW 

^ j Water itiui-se syjihim 

I BiiliF Uoez Ho> u 

: Cnntniiii Works 

Mil Ghninr l/Kik :iii<i S iv^iihitors 

Mnn^Uiv-ili swiii;- Di-iflKt.' 

Kafi- niidiimiis nil Bii<lt.'i> 

Ijjck iiit'i Nilo Mimsiinili 

Kolniit:!! tuck mid 2 i-ctiiiliilors 

Aiiaaiii ayphcm 

Diiiniel tn i-cM>r\'<>ii- 

Two dill iniifru iti'DJudi' 

Towlicr |in>jeci 

Rnyyiili Moiiultyuli lock 

BtiKuriynh Hmd l(H-k 

Shuhralms kiok 

Diilgiimuii swiii;; Hnd^<^ 

IxidcinioNileKodjiluili 

SiinUi IcM-k 

SonLi swiiifi Bi'i'lgo 

Botir SiiiUi ixirliiniiitiuii 

Miilimucliyuli xyiilmii 

Knrr Dnwiir hic^k 

Simil MurRnz 

I1ai!«ttii (>)iiiil 

pMlin syiiboi iiiiil urji'k 

TVadl Rn jv<"> 

Hod ElTuyur 

Biihr Wait))!!! 

Glinrnij Jt'iiyum) 

Tixils niid i>iiiiit 

Shniiir|i 

I'fli'ulcum drjMii^t 

Diikiiii.-e on Milliuii. 









Totals IU.6U lit Ste,852 CIS lU.tU 746 l,in.H2| tit 



U.GM 


M 


na.MG 


40S 


301. 481 


7J5 


»S.7St 


ses 


3a.GC3 


Its 


l.t« 


7I» 


SI.Mt 


NO 


»,67l 


S» 


l,4U 


an 


IB.UI 


3M 


t.lll 


67lt 


n.m 


HI 


n.w 


»» 


»,tti 


Ml 


I.U6 


G40 


41] 


175 


as,64i 




17,474 




i.m 


310 



1,0 

I7.B 

II, H2 

13,191 
6,l»7 

16,100 

10, H7 
l.)43 
9,170 
S.6H 

11.1 
316 

3S,03I 

la.oo? 

I,H3 



122 



II. — Ordinary Budget. 



N<» 


Description of Wouk 

• 


Total 
• ON Each 
Work 


Total 

IN 

Province 


Total 

IN 

Circle 


• 

\ 


Original "Works. 

Kaliiibif/ah 
V\\H} for Mtirs;ifn\vivah Cnnn] 


2o5 


265 
1,905 

14,318 






Sharkff/nh 

Hcf^ulalors Falimot Karsis r'niinl 

do. <lo. Mminttir Canal 

Hoad Hridgcs 




2 
3 
4 


464 
536 
f05 






Da/m/ifif/a/t 

Sahil Canal : two heads on Effondiyah and 
Khazzan Ghcdid Cnials ! 






797 

957 

1,137 

130 

437 
874 
776 
379 
285 

763 

1,266 

396 

862 

.596 

587 

197 

2,042 

1,837 




6 

7 
8 
9 


Buhiyah Canal : two heads on Shaollah and 
Dda^iynh Canals 

Bahi* Salt : Diarli Kn-Nif^in Ho^^ulalor 

Insi)oclion house at R(»^ulator 

Bahr Saghir : two heads in Nazi and Abd-or- 
llahinan 




10 
11 
12 


Shanjawiyu Karaskur : Kihii-ah syphon 

do. " do. Hi^agah syphon 

do. do. 6 nitx' lu^ads 




13 
14 


do. do. 20Tind)er hridsjes... 

do. do. land on extension to 

Ez : El Boi'ff 




15 


Maii^iuriyah Canal : Haisin": hed and stone 
danr)s. . /. 




16 


Manshuriyah (^nnal : Extra work in Qalangil 
Hegulalor 




17 


Manshuriyah Canal : Bricks stored al Mit- 
Ghainr , 




18 


ManshuriyahCinal: Hoad Bridj^e(lronSwinjJ!: 
Bridge) ..... 




19 
20 


Manshuriyah Canal : Sahil Canal lload Bi-idge 
Minor W(wks 




21 
22 


Part of Earlhwork Ezzhel-el-Burg Canal. . . . 
do. Sahil Canal Widening 

Menitffi/ah 
Pellv Works 






138 


16,488 


23 


138 
2,162 




GUarbujah 
Mehallet Roh two svnhons 




24 


170 

1,063 

329 


« 


25 


Bridge Near Kalline 




26 


Sundry Works 






Carried forward 






• • • • 


2,300 




.... 






18,788 

1 
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II. — Ordinary Budget (Conttfiiced). 



N' 



27 

28 



29 

30 
31 
32 

3:^ 

34 
35 
36 
37 
38 
39 



40 
41 
42 
43 



44 



45 

46 

47 
48 
49 
50 



51 
52 



Description of Work 



lirowfkt fortrard 

Sluices for Hod Atjuas & (Jliainnsnh Kobnih.. 
Pipes in Eniinzah Es^jnpe 

Be he rah 

Aliu-Ghalel> and BcHii Salama Desert basin 

Regulations 

Khandak Quia! Masonry 

East Gannabyali Works 

West do. " do 

Baslaqunand Saaianivah Hailway Bndges. 

Kafr Da>\'ai* Lock Final payments. ! 

Gedivahand Borg Haslnd'Head Sluices 

Houses at Kafr Dawar & Kafr-el-Eiss 

Bridges for ^Vgricultural Hoads 

Distance pillar in various Canals 

Cfimperisation for land flehera 

Beni'Suq/' 

Tansa Culvcrl 

Genedi Regulator 

Pipe syi)hon under Selim Pasha 

Qusheslia Escai)e (L. E. 35^330 to Special 
Budget) 

Fayuni 

Head at Medinali to Talat Canal and 5 Head 
Sluices at Shcikh-el-Giinal 

Mimja 

Head & Regulation & Culvert on Safsafa 

Canal 

Abu Baqara Canal and Head 

Masonry Works on Saadiyali Canal 

do. * do. Aba Quial 

Price of old boilers for pi|)e drains 

Syphon & Culvert on Abu-Shusha Canal 

Asyiit 

Dalgawi Es(rai)e (collection of materials) 

Culvert Hosha El-Tawabivah 



Total 

ON Each 

Work 



2«7 



6,538 
l,OW 
525 
561 
1,417 
380 
144 
23« 

233 

26 
540 



211 
299 
659 

1,952 



1,000 



848 
2,615 
l,2.'i8 

1,189 
425 

1,533 



3,000 
262 



Total 

IN 

Provlxce 



Total 

LN 

Circle 



18,788 



(>85 



11,630 



12,316 



3,121 



1,000 



7,868 



3,262 



15,251 



Grand Total L.E... 



a^iM 
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III. — Special Expenditure. 

Nubanyah Canal. 



OTJXIL.-A.-3r 




1887 


1888 


1883 


1890 


Total 


23,153 


45,965 


1,920 


80 


71,418 



IV. — Expenditure on Maintenaoice of Works during 1890. 



Province 



KolUubiyah 
Shai-kiyiih . 
Daknhliyiili 
Menuflynh. 
Gharbiyoh. 

Behcra 

Gizah 

Beiii-Suef. . 
Miniyah.... 

Asyut 

Fayuin 

Kena, Esna 

Girga 

Barrages. . , 



Protection 

AGAINST 
IMNDAIDN 



2,408 

• • « • 

7,423 
6,201 
4,949 
3,983 
2,206 
3,902 
3,689 
11,390 

• • • • 

1,607 

973 

7,5(0 

5'j,29l 



HlCPAlRS 
TO 

Masonry 



1,238 
3,837 
4,756 
5,506 
9,882 
2,617 
1,659 
80 

> • • • 

2,^52 

1,460 

764 

1,454 



Temporary 

dam 

IN Nile 



36,215 
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Corvee 
abolition 



3,244 



21,115 
28,25^ 
24,051 
31,140 
32,499 
61809 
7,18S 
17,998 
26,r93 
57,000 
11,958 
42,971 
36,131 



399,115 



Total 



24,761 
32,01*5 
3<),230 
42,847 
47,330 
71,653 
11,053 
22,040 
30,685 
71,342 
13,418 
45,342 
38,568 
7,500 

494,845 
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V. — EarthTvork executed in 1890. 



Province 



Kahubiyoh 

Shorkiyoli 

Daknhliyah 

Menuflyah 

Gharhiyah 

Gizah 

Belierali 

Favum 

Beni-Suef 

Minvah 

Asyut ; — ; 

Girga 

Kcna and Esna 

Hudftd . 

Totals 



Cubic Metres 



BT PROVINCE 



772,395 
1,088,093 
1,196,555 

991,350 
1,731,422 

421,751 
1,847,860 

856,680 
1,219,324 
1,860,692 
2,597,119 
2,362,140 
2,9i6,997 
77,267 



BY CIRCLE 



3,057,041 



2,722,772 



2,269,611 



Cost 



6,533,815 
2,362,140 

• • • • 
3,021,264 



19,969,646 



BY PROVINCE 



21,115 
28,258 
21,051 
30,749 
32,890 

7,188 
61,809 
11,958 
17,998 
26,996 
57,000 
36, 131 
41,812 

1,159 



BY CIRCLE 



73,424 



63,639 



68,997 



113,952 
36,131 

• • • • 

42,971 



399,115 



VI. — Payment to Behera Irrigation Society for supply of -w^ater 

in that Province. 





OTJTL-A.-3r 
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1889 


1888 


1887 


Fixed annual sum 
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8,719 

331 
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26, 32 J 
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» » Khatalba 
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53,851 



= E — 5 



= i P t 



i S S" S- S S" «■ • S 5 £ 5 i - e" 






£5 


s 


g 


■k 


1 


i 


5 


'■i 


i. 


a 


s 


6 


s 


i 


1 


= 


JJ 


Et 


" 


" 


" 






" 


" 


" 


" 


" 


"" 


* 


* 


" 


"' 


= 






































































5 


5 


p 


5 


s 


.": 


% 


5 


i 


i 


8 


s 


i 


5 


1 


5 


* 


^ 


51 


s 


1 


?• 




i 


% 


« 


E 


= 


^ 


i 


f; 


2 


= 









































































S3iS3S?«3S§i3» 



SslsilrliSSI 
« ^" s" 5f s s s" g s i 



S- ili 



a 16 



III 



127 



o 
to 






o 

! 

s 

g 

► 
u 





a: 



fe 



2 S -§ 



s 



mi 



s 



9 



^ 



S 
& 



o> 



i:; 



a u 

»s ^ as 

:;j 9 M 

o ** >■ 

S. M 



8 

I- 



C4 



in 



CO 



00 

o 
o 



X 



s 



I I 

£ 1 



00 

o 



CO 

o 



I- 



5 

o 



I-* 






i 



< 



* 



s 

8 



8 



8 



3 

9 



S 

8 



3 



8 
§ 















S ^ u: Q 

S 5 > ^• 

5 o as D 

;3 ^ S ^ 



.a 



'A 

H 



fs 



as 
O 



M^ 


Oi 


t^ 


94 


«^ 


SJ 


s 


9) 


s 


eo 


•* 


i« 


•* 


•k 


•> 




eo 


5 


CO 


■^ 


§ 


X 

ss 




s 

•♦ 


i 



li^ 



_ 


Irt 


g 




% 


% 


SJ 


^ 




CO 


s 


i2 


I- 


»i 




^ 




n 



2 



IS 

o 
h 

M 

a. 



M 






s 






CO 

I'. 



5 



a 



o 

< 

fl. 
O 
0. 



I'. 



^ 






CO 



CO 






CO 


s 


CO 


•>*• 


X 


-* 


% 


•> 


•> 


•— • 


•M 


Oi 


M 


CO 


1 - 


in 


^ 


X 



> 






1^ 



esi 



S4 



s? 



CO 



CO 

»1 






Ifi 



< 



Q 

H 

5 

D 
U 



X 
2 






i 






M 
tx 



X 
X 



CO 

CO 
CO 



u 

< 



CO 


C4 


s? 




^ 


•> 


p 


•* 


£> 


CO 




•s 




kfi 



o 


a 






a 


J-^ 




• MM 


f » 


» ^ 


w 


>*> 


«rf 


•o 


CQ 


c 




M 



• MM 

r < 

-a 



is 



o 



c 



c: 

5 






1» 



^ * « « at 



i 

3 



I 



»:: 3 



III 



— — ?■: 



S S 



CD 

i 



> 

a 

5 
I 









t* Si -*: 



3 S 



i sifx— - — 



HI'iN'il 



• • 



5S 2 



£4;: 71 



3 5 



/. 









! - : "" i - i 



8 S S 
if* 8 2 2 






c /: - 









— CI — 



ri« 



• • I « 



t I* 



rrci 



-♦ X 



IS s 



s I j'd\v'rrj:i«iK 



• 



•§2 I s 



^ U^ k^ 

X -^ •?: 



9J S 



S i s 



g 

I 

5 

o 
o 

9 

a 
a 

a 

o 

CO 



0) 

Q 

I 

xi 



; ^ 






x: 



•KO'IIM •*! 
ISO I 



1^ a 

s 






& 1:: 



09 



• I 



Ilifl.V I'l 



•/. 



KO'IIM *.I 












t <• 



IS i 



•« 91 — 






• a • • 

8 • 



• • • 



— b w ! f^ 



X iAI« 



o»5 



>ox 



— ri ci 
o — — 



8 3 



sr5 S 2 



TT. Q -• 



i 


1-0 
o6« 


p 


' — 
Km 





CI 



8 8 



r- — X 
'C ri r; 



c^Ol 



3 



X /. 



— w 



M-:^6i 



X c^ c 



rvi a» o 

8 3 8 

«; 2 8 



'f. 

.J 



1. 



•»\<niM M 
.Ls<i:> 



KO'lIM 

n.i.?)\ ri 



5; 



u: 

as 






S'-'- 2 



8-8 

• • • • • • * 



^ I?: X 

• • • 

X OJi 



8 
8 



•^ X CI 



•• 








M 

8 






8 



1 - CI -* 

*^ 'i ^• 


i 


• • 


3 




i 


• •> ^ 


m. 


• • 


•> 


% •* 


•k 


Cl — 


S 




8 


or- 

CICO 


10 



oS« 

•» ^ » 
CIXCO 

c# 









tsi 

mi 
'J 






.J 
< 

O 

H 



^3 



3 

CI 



O 



CO 



u 

.J 
u 

c 

Q 

K 

CO 



o 



a 
c5 Or; ^ 






< 
H 
O 






•a 
c 

to C 



"♦'•^rr; 










*-^ <'- 



